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PREFACE 
My decision to embark on a PhD journey has a lot to do with the Institute of Public Health 
(IPH), a not-for-profit organization based in Bangalore, engaged in public health research, 
training and advocacy. After working as a dentist at a teaching–hospital in western India, I 
decided to go for a Master in Public Health at the Deakin University (Australia) in 2005. Joining 
IPH upon my return to India was my official entry into public health practice. Since my 
dentistry days, I have taken great interest in promoting tobacco control as a researcher and an 
activist, in addition to my work on health systems.   
In 2008 the issues of urban poverty and intra-urban inequities in access to healthcare surfaced in 
the Indian public debate with the national government proposing a flagship program – the 
National Urban Health Mission – to provide healthcare to the urban poor. While the Mission 
would take a few more years to materialize, some of us at IPH already started to engage in this 
debate. In Bangalore, we would routinely witness pockets of visibly poor areas in an otherwise 
sprawling metropolis. After initial exchanges with other organizations engaged in working with 
urban poor and a few exploratory visits to poor urban quarters in the city, IPH launched a long-
term project in KG Halli, a poor neighborhood situated in one of the administrative units of 
Bangalore city. The purpose was to explore meaningful ways of working with local residents, 
healthcare providers and health authorities in order to improve people’s access to quality 
healthcare. As no data was available on the population and its health profile, we started with the 
organization of a house-to-house survey of the entire neighborhood, eventually covering 9 299 
households. We tracked demographic details, self-reported illness profiles, health seeking 
practices and healthcare expenditures. This survey was conducted with the help of a small group 
of women from the neighborhood itself.  These ladies would gradually become local community 
health workers, the very backbone of the project.  
The survey revealed that residents commonly reported chronic conditions like hypertension and 
diabetes, which were previously considered to be problems mainly affecting the wealthy. It is at 
this stage that my interest in tobacco-related diseases and health systems converged. I seized the 
opportunity of a “sandwich” PhD program, as part of the institutional collaboration between IPH 
and the Institute of Tropical Medicine (ITM) in Antwerp. In consultation with my KG Halli 
project colleagues, I decided to go for a study of the role of local health systems in improving 
healthcare for urban poor facing chronic conditions. The groundbreaking initial work of my 
colleagues not only helped me to frame my PhD research (the survey substantially contributed to 
measuring the burden of chronic conditions in the neighborhood), but they would eventually 
also turn into co-researchers making it possible for us to conduct a number of other studies in 
KG Halli. The project is still ongoing, integrating results from my PhD, but also incorporating 
actions on other challenges of the harsh community life in KG Halli. 
This collaborative PhD research between IPH (Bangalore), ITM (Antwerp) and the Ghent 
University (Ghent) adds to (limited) existing evidence on the management of chronic conditions 
at local health system level in India. I hope it will stimulate further interest in local health 
systems and contribute to providing useful insights in the implementation of government 
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initiatives aimed at improving care for chronic conditions in India, specifically targeting the 
urban poor.   
At my home institute, IPH Bangalore, we look forward to continuing this work on chronic 
conditions at two levels. Firstly, at policy level, we are currently exploring the impact of non-
health sectors on the prevention and management of chronic conditions. And secondly, at the 
operational level, we aim to investigate and test models for integrated (health and social) care of 
chronic conditions.  
Upendra Bhojani 
Antwerp 
03/09/2016 
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SUMMARY 
While the prevalence of chronic health conditions is rising across the globe, it is considerably 
high in the low- and middle-income countries. In South Asia, India has the largest number of 
people suffering from chronic conditions, with one in five adults living with at least one chronic 
condition. About 60% of the total deaths in India are attributed to chronic conditions. The 
country is also home to the second largest number of people living with diabetes in the world. In 
most countries, including India, health systems have evolved in response to providing care for 
acute conditions on episodic basis. People with chronic conditions commonly suffer from 
multimorbidity and require long-term, often life-long, care, with a complex set of needs. 
Responding to the care demands of a large number of individuals with chronic conditions is a 
litmus test for the already weak health system in the country. 
There has been a marked growth in literature, largely based on the work in high-income 
countries, on how the health systems could be reorganized to deliver better care for chronic 
conditions. The agenda of strengthening the existing health systems, enabling them to respond to 
the care demands of people with chronic conditions, increasingly feature in advocacy by global 
health actors. However, there remains a huge gap between the available knowledge and its 
implementation. There is dearth of research at local health system level – more operational level 
at a city or a village, where policies are adopted and responsive health services are provided. In 
India, about 100 million people live in urban slums, where they lack access to the basic 
amenities of life, including health care. Since majority of chronic conditions are more prevalent 
in urban India, we decided to study the current state of the local health system and the role it 
could play in enhancing care for the urban poor living with chronic conditions.  
We conducted a series of sequential studies using different research designs and methods in KG 
Halli, a poor urban neighborhood in Bangalore city in southern India. The first stage comprised 
conducting a house-to-house census using a questionnaire administered to 9 299 households in 
the neighborhood to understand the self-reported illness profile, health seeking behavior and 
healthcare expenditure with regard to chronic conditions. In the second stage, we chose diabetes 
mellitus type 2 as a proxy for chronic conditions and conducted qualitative studies to understand 
the patients’ and providers’ perceptions of the local health system. We conducted (1) in-depth 
interviews with diabetes patients using the phenomenological approach to understand their 
experiences of living with and seeking care for diabetes; and (2) semi-structured interviews— 
that were framed using the health systems dynamics framework—with healthcare providers to 
understand the gaps in organization of diabetes care in the local health system and their 
suggestions for feasible health service interventions to improve diabetes care. In the third stage, 
we conducted a quasi-experimental study in the neighborhood, where four health facilities 
delivered an intervention and four matched facilities served as control. The intervention, 
developed based on the suggestions of the local healthcare providers, included (1) provision of 
culturally appropriate diabetes education to the patients through posters and videos; (2) 
prescription of generic medications; and (3) use of standard treatment guidelines for diabetes 
management. We conducted a survey of diabetes patients in intervention and control groups 
before and after a six-month intervention period. Field observations were made throughout the 
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intervention and interviews were conducted with the doctors at the intervention facilities. We 
used the RE-AIM framework to understand the reach, effectiveness, adoption, implementation, 
and maintenance of the intervention beyond the study period.  
Overall, the prevalence of self-reported chronic conditions was 13.8% among adults, with 
hypertension (10%) and diabetes (6.4%) being the most commonly reported conditions. Older 
people and women were more likely to report chronic conditions. Our study indicated reversal in 
socioeconomic gradient for chronic conditions: people living in below-the-poverty-line 
households had three times greater odds of reporting chronic conditions compared to the people 
living in above-the-poverty-line households. Private healthcare providers managed over 80% of 
patients. Income had positive association with the use of private health care facilities. However, 
elderly patients, people living in below-the-poverty-line households, and those seeking care 
from hospitals were more likely to use government services.  
One in three households made out-of-pocket payments on outpatient care for chronic conditions. 
One in six households suffered financial catastrophe because of spending more than 10% of 
their household income on chronic condition care. Our study, probably first time in India, 
revealed that the poor were spending a higher share of their income on outpatient care for 
chronic conditions compared to the least poor. In one-month duration, number of people with 
chronic conditions living in below-the-poverty-line households doubled with deepening of their 
poverty due to out-of-pocket payments on chronic condition care. A majority of households had 
to dip into their savings, while some resorted to borrowing money, and selling or mortgaging 
their assets to cope with treatment cost.  
Despite the abundance of healthcare facilities in the vicinity, the patients’ narratives revealed 
myriad challenges in accessing healthcare. These challenges include financial hardships, 
negative attitudes and ineffective communication by the healthcare providers, and inadequate 
care offered by fragmented healthcare services. The strongly defined gender-based family roles 
restricted the women’s mobility and autonomy to access healthcare. The prevailing nuclear 
family structure and inter-generational conflicts limited support and care for elderly adults.  
There were major gaps in delivering quality diabetes care. The inadequate use of medical 
records and lack of referral system hindered the continuity of care. Lack of standard treatment 
protocol affected clinical decision-making. The poor regulation of the private sector, lack of 
coordination across healthcare providers and healthcare delivery platforms, widespread practice 
of bribery, and absence of platforms for patient engagements marked ineffective leadership and 
governance. There was trust deficit among patients and healthcare providers. The private sector, 
with a majority of healthcare providers lacking adequate training, operates to maximize profit. 
Healthcare for the poor is at best seen as charity.  
The intervention study revealed complex health-seeking patterns affecting the reach of the 
health service intervention when delivered via a few health facilities. Furthermore, the 
implementation of the intervention was poor, mainly due to the resistance from private doctors 
in adopting the intervention. The intervention did not have a statistically and clinically 
significant impact on the knowledge, healthcare expenditure and glycemic control of the 
patients. However, the doctors at the intervention sites perceived improvements in the patients’ 
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knowledge and self-management practices with regard to chronic condition care. The doctors 
rarely prescribed generic medications due to their concerns about the quality, availability, and 
acceptability by patients of generic medications. Beside, the patients’ perception that ailments 
could be treated only through medications, limited the use of non-medical management by the 
doctors in early stages of diabetes. The other reason for the limited use of the standard treatment 
guidelines was that these doctors mainly provided follow-up care to patients who were 
previously put on a given treatment plan by specialists.  
Our study concludes that there is an urgent need to strengthen local health systems to provide 
affordable and quality care to a large number of people, particularly the urban poor, living with 
chronic conditions. It reveals complex dynamics of local health system and points to 
opportunities at local level that could be optimized to improve chronic condition care. It also 
highlights the need to go beyond just improving the health systems, and address other social 
determinants of chronic conditions such as poverty, age- and gender-based social norms, 
changing family structure, and inadequate social care provision.  
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GUIDE TO THE THESIS 
This thesis is about understanding the role of the local health system in improving care for 
chronic conditions for the urban poor. It is based on three sequential and interconnected research 
sub-studies aimed at answering a series of specific research questions. The thesis is written in 
three parts: Introduction, Original Research and General Discussion. 
Part I, Introduction, provides a review of relevant literature in the fields of health system and 
management of chronic conditions. It highlights the existing knowledge and points out areas for 
further enquiries. It thus builds the rationale for the doctoral study. It describes the context of the 
study, including the study setting – a poor urban neighborhood in southern India – and the broad 
characteristics of the community and health services in the study setting. This part also outlines 
the aim of the doctoral research, including a series of specific research objectives. While doing 
so, it briefly introduces the three sub-studies conducted as part of the doctoral research 
elaborating on objectives of these studies; how they are related to each other; and how they 
collectively attempt to answer the research questions. 
Part II, Original Research, is divided into five chapters. These chapters, in form of published 
papers, provide findings from the three sub-studies. They represent chronologically sequential 
and linked phases of doctoral research. A brief overview of sub-studies in Part-I followed by 
details on methods of these studies as part of the published papers in Part-II subsumes need for a 
separate section on methods.   
- Chapter I presents the situation analysis with regard to the burden of chronic conditions in 
the neighborhood: the prevalence and the health-seeking pattern for chronic conditions.  
- Chapter II furthers the situation analysis by providing assessment of healthcare expenditure 
on chronic condition care and its implications.  
- Chapter III, considering type 2 diabetes as a tracer for chronic conditions, describes what it 
means to ‘live with diabetes’ for people in the neighborhood: their expectations, 
experiences and struggles for managing care for diabetes.  
- Chapter IV identifies weaknesses in the local health system that affect the delivery of 
quality diabetes care. It outlines the challenges and opportunities in delivering quality 
diabetes care from the perspective of healthcare providers in the neighborhood.  
- Chapter V describes the results from a health service experiment conducted in the 
neighborhood, wherein select healthcare providers delivered the interventions (provision of 
culturally appropriate health information; use of standard treatment guidelines; and 
prescription of low-cost generic medications) to diabetes patients at their health facilities, in 
addition to the routine care provided by some other providers in the neighborhood. The 
chapter describes whether and how such health service intervention affect the quality of 
care for diabetes patients. 
Part III, General Discussion, brings together the findings from the three sub-studies and 
discusses them in relation to the existing literature. It discusses the role of the local health 
system in prevention and management of chronic conditions, specifically among urban poor: its 
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importance and how to strengthen the same. While making specific recommendations for 
enhancing chronic condition care, it also outlines areas that require further research in order to 
better understand and frame the health systems’ response to chronic conditions.  
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Part I. INTRODUCTION 
1. Chronic conditions and their rising burden 
Chronic conditions are health problems that last for a long time. The term is often used 
interchangeably with ‘chronic diseases’ and sometimes with ‘non-communicable diseases’. The 
characterization of ‘chronic conditions’ as well as the minimum time period for an illness to be 
termed as ‘chronic’ differs (three months1 to one year2), based on the source of the definition. 
These definitions, in common, emphasize the chronic nature of the health issues faced by 
individuals. The World Health Organization (WHO) refers to chronic conditions as health 
problems that require ongoing management over a period of years or decades.3 They, therefore, 
include a wide variety of health conditions, including traditionally defined non-communicable 
diseases, some communicable diseases that, as a result of better treatment, have become 
persistent over the time (e.g. HIV/AIDS), long-term mental disorders and ongoing physical 
disabilities.3 
Chronic conditions have become a major cause of preventable deaths and disabilities worldwide. 
Their prevalence and the resultant burden are projected to increase in the years to come. Non-
communicable diseases, accounting for a large number of chronic conditions, were responsible 
for about 36 million deaths of the total 57 million deaths globally in 2008.4 Nearly 80% of these 
deaths occurred in low- and middle-income countries (LMIC). Deaths due to non-communicable 
diseases are projected to increase by 15% between 2010 and 2020, with the increase being much 
greater for LMIC. In fact, Southeast Asia is projected to account for 10.4 million deaths due to 
non-communicable diseases in 2020, the second largest burden following the Western Pacific 
region.4 
India is leading the epidemic of chronic conditions in Southeast Asia. While India is yet to 
effectively address the challenges posed by communicable diseases as well as maternal and 
child health issues, the chronic conditions have emerged as a significant public health problem. 
Although no comprehensive periodic estimates of chronic conditions and their burden in India 
are routinely available, there are several pointers that indicate the huge and rising burden of 
chronic conditions in the country. Chronic diseases became the leading cause of deaths in India 
nearly a decade ago, accounting for about 53% of the total deaths in the year 2005.5 In the same 
year, these diseases contributed to 44% of the disability-adjusted life years lost.5 In 2014, 
chronic diseases accounted for about 60% of the total deaths, or over 9.8 million deaths, during 
the year.6 The burden from chronic diseases is projected to increase in the coming years, where 
deaths due to chronic diseases are expected to account for slightly less than 75% of the total 
deaths in 2030.7 
The four major chronic conditions that affect Indians are cardiovascular diseases, chronic 
respiratory diseases, cancers and diabetes. In fact, with over 69.1 million adults (20-79 years of 
age) affected by diabetes as per 2015 data, India has the second highest number of diabetes 
patients in the world after China.8 Apart from these major chronic conditions for which 
epidemiological assessments are available, there are many others chronic conditions (e.g., body 
pain, prolonged weakness and anxiety) that commonly affect communities.9 
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2. The role of health systems in responding to chronic conditions
The WHO defines a health system as comprising of people, institutions and resources that are 
arranged together in accordance with policies to improve the health of the population that it 
serves. It includes a variety of activities whose primary intent is to promote, restore or maintain 
health.10 The WHO proposed an analytical framework for health systems in form of six building 
blocks as making up a health system: service delivery; health workforce; information; medical 
products, vaccines and technology; financing; and leadership and governance.11 These building 
blocks are interconnected and interdependent. Van Olmen et al.12,13 proposed a health system 
dynamics framework, which makes interconnectedness and dynamism of these building blocks 
more explicit. It further suggests that health systems should be guided towards certain outcomes 
and goals that are based on explicit values and principles. Health systems are embedded and 
operate in a broader societal context that shapes them and in turn gets shaped by them.  
Some of the major transitions at societal level are fueling the epidemic of chronic conditions 
across the world. With declining birth and death rates, and rising life expectancies in most 
regions, an increasing number of people are living longer. This is certainly a comforting trend. 
However, as a result, people experience issues related to ageing and have prolonged exposure to 
several risk factors of chronic conditions. Many prevalent chronic conditions (e.g. 
cardiovascular diseases, cancers, chronic respiratory diseases and diabetes) have some common 
behavioral risk factors such as use of tobacco, excessive consumption of alcohol, inadequate 
physical activity and unhealthy diet.14 Other risk factors include, environmental pollution and 
psychological stress. Some of these risk factors appear as individual behaviors but there are 
several factors beyond the choice and control of individuals, broader social determinants of 
health, that shape these behaviors.15 For instance, the changes in the way food is produced, 
distributed and marketed affect dietary patterns; urbanization and economic development have 
been linked with high rates of obesity; and exposure to second hand (tobacco) smoke at 
workplaces.16 The ability of individuals to make informed choices and minimize risks very 
much depends on their living situations and access to resources.16 It is evident that the attempts 
at reducing the exposure to risk factors of chronic conditions need healthy public policies and 
actions across multiple sectors, including healthcare, education, agriculture, environment, 
economy, industry, transport and urban planning. While health systems are indeed one of the 
important determinants of health, the health sector also needs to play a stronger stewardship role 
in engendering synergistic actions from multiple sectors (other than healthcare) and stakeholders 
for preventing chronic conditions.  
The healthcare delivery is the central function of health systems. Along with addressing the 
social determinants of chronic conditions, there is also a growing need to simultaneously and 
effectively respond to the care demands of a large number of individuals who are already 
suffering from chronic conditions. In most countries, health systems evolved in response to 
providing care for acute conditions on episodic basis. However, people with chronic conditions 
require long-term, often life-long, care. Meiro-Lorenzo et al.17 outline differences between acute 
and chronic conditions management (see Table 1). These differences, in a way presented in the 
table, are not absolute. For example, prevention of malaria does require change in behavior (use 
of bed nets or other measures to prevent mosquito bites). This differentiation, at cost of being 
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simplistic, points to a need for sort-of a paradigm shift in illness management approach for 
chronic condition. 
 
Table 1. Differences between acute and chronic condition management 
Acute condition Chronic condition 
Treat to heal Treat to prolong life and avoid complications 
  
Discontinuous episodes within resolutions 
 
Continuous illness with complications 
 
Prevention often does not require behavior 
change 
Prevention requires adjustments in behavior 
and lifestyles 
 
Mostly resolve without squeal or end in death Often accompanied by long term disability 
before death 
 
Individual feels sick and seeks care Disease silent for years. Often diagnosis of 
complications 
 
One-off direct medical expenditure  On-going medical expenditure for family 
and health system 
 
One-off indirect costs (transport) Substantial indirect costs (repeated visits to 
health services) 
 
Information systems count episodes  Patients need to be tracked not just counted 
Source: Meiro-Lorenzo et al.17 
For over a decade now, a treat-to-target approach for managing specific chronic conditions has 
been evolved and studied. The approach was initially developed with regard to treating 
cardiovascular conditions and later applied to diabetes and a few other chronic conditions, 
especially rheumatoid arthritis.18-20 Here, the term target refers to physiological quantifiable 
indicators of patients’ health status. The approach aims to achieve and maintain these targets by 
employing necessary, sometimes aggressive, (pharmacological and/or non-pharmacological) 
treatments. The rationale is that in many chronic conditions, the disease activity does not 
necessarily result in functional impairment as experienced by patients. However, the underlying 
disease activity leads to complications and/or micro damage to organs. So this approach is based 
on evidence that attaining and maintaining specific physiological indicators for certain chronic 
conditions (e.g. certain level of glycemic control in diabetes patients in form of a desired value 
of HbA1c18) results in better prognosis compared to routine care. The approach implies that 
these targets be known to both patients and their healthcare providers and it is these targets that 
shall guide the treatment. 
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In practice, many patients do not achieve such targets.20-22 Apart from need for better evidence 
for suitability of such approach to many chronic conditions, barriers related to health services 
(healthcare providers not adopting this approach in practice; availability and affordability of 
required healthcare services) and related to patients (comprehension of treat-to-target protocols; 
mismatch in patients’ expectations and the objective targets) affect its implementation.21,22 The 
shared decision making that involves high level of patient participation becomes important. To 
this end, the attempts at understanding patients’ perspectives about this approach as well as 
developing patient versions (or shared versions) of treat-to-target protocols/recommendations 
for specific chronic conditions are useful.23,24  
In 1991, before the development of treat-to-target approach, Mold and colleagues25 put forward 
the need for a shift from problem- (or disease-) oriented care to what they called goal-oriented 
care in context of caring for chronic conditions and some physiological events (pregnancy, 
deaths). They argued that the focus on problem-based care model has achieved a lot in terms of 
defining and classifying diseases and researching them and their clinical treatments. However, 
this is rather suitable for acute and curable illnesses, but it does not work well with long-term 
and often non-curable illnesses, where patients and their physicians might differ in defining the 
problem, modalities of care and the very outcomes expected from care. They advocated for an 
approach that focuses on greater involvement of patients in their healthcare through stronger 
patient-physician relationship, development of individual treatment goals and strategies, role of 
an interdisciplinary healthcare team, and considering the patient as evaluator of the progress and 
success. De Maeseneer26 reiterated the need for this approach in the context of increasing multi-
morbidity among people with chronic conditions, where patients present multiple care demands 
and the need to make multiple adjustments in their lives. 
Interestingly, a recent position paper on organization of care for people with chronic conditions 
in Belgium defined chronic condition in reference to the care demands that such patients have in 
common. It stated that a person with chronic disease is the one with a set of needs along 
different dimensions (i.e. biological, psychological, social, spiritual, and healthcare services 
needs), in a more-or-less complex and individually specific combination, that are prolonged or 
permanent and evolving over time.27 It emphasized the need for patient empowerment by putting 
the patients’ needs and expectations at the center of planning the care and acknowledging the 
role played by patients, their caregivers and families. In line with the earlier discussion, it 
advocated for a shift from disease-based to (patients’) need-based approach in organizing care 
for people with chronic conditions. Hence, it can be said that the health system clearly needs 
reorganization, including new orientation, skills and resources to effectively respond to care 
demands of people with chronic conditions.  
2.1. Global response to reorganize and strengthen the health systems 
Globally, the political commitment to address chronic conditions is building up. In September 
2011, the United Nations General Assembly (UNGA) convened a high-level meeting on the 
prevention and control of non-communicable diseases. This meeting was the second of its kind 
in focusing on a health issue in United Nations’ history, with the earlier one focusing on 
HIV/AIDS. The declaration adopted at this meeting acknowledged the problems posed by non-
communicable diseases and affirmed the commitment to a range of actions to be taken at 
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different levels for prevention and control of these diseases.28 Prior to this meeting, the UNGA 
had adopted a global strategy for prevention and control of non-communicable diseases (2000)14 
and the action plan (2008)29 to implement the same.  The strategy called for health system 
reforms, while the action plan charted out various measures to be taken in order to reorient and 
strengthen the existing healthcare systems, enabling them to respond to the care demands of 
people with non-communicable diseases in a better way.  
There has been a marked growth in literature, largely based on the work in high-income 
countries, on how health systems should be reorganized to deliver better chronic conditions care. 
The most popular has been the evolution of Chronic Care Model in the mid-1990s by the 
MacColl Center for Health Care Innovation that was subsequently used in varied contexts, and 
refined over time.30,31 The model proposed reorganization of health systems where the delivery 
system design promotes self-management support to patients, while enhanced clinical 
information and decision support systems for healthcare providers make care efficient, scientific 
and effective. It also envisaged enhanced involvement of patients and communities, optimizing 
community resources as well as advocacy for healthier policies. Later, in 2002, the WHO 
expanded this model, emphasizing the broader policy environment that surrounds patients, their 
families, communities and healthcare organizations. It refined the model and created the 
Innovative Care for Chronic Conditions Framework (see Figure 1.1).3 Several other adaptations 
of the chronic care model, based on its applications in different contexts, exist32, including the 
expanded chronic care model33 that adds focus on population-level scope, and healthy public 
policies, bringing it closer to the concepts in the innovative care for chronic conditions 
framework.  
Figure 1.1. Innovative Care for Chronic Conditions Framework 
 
Source: World Health Organization3 
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2.2. Role for primary healthcare and local health systems 
The Alma-Ata declaration in 1978 suggested primary healthcare as the key strategy to achieve 
health for all.34 However, there were subsequent departures from it, with emergence of a 
selective primary healthcare, focusing on technical solutions to select diseases.35 There has now 
been a renewed focus on the importance of primary healthcare within the discourse about 
strengthening of health systems. The World Health Report 2008, titled “Primary health care – 
Now more than ever” is the best example of this renewed focus.36 It reflected on the role of 
primary care teams and put primary care at the center of health system as the ‘hub of 
coordination’.37 The role of the primary care team then is to mediate between the community 
and other levels of healthcare services, including the players outside the health system, helping 
people navigate through complex health system and coordinate care for them. This is unlike the 
traditional conception of organization of healthcare services, wherein the referral hospitals are at 
the top of the triangle and primary care providers at its base, with little, if any, influence on the 
way those hospitals and other players function and contribute towards healthcare for people. The 
challenge of rising chronic conditions in LMIC has further echoed the need to strengthen 
primary healthcare in these countries. There is a growing consensus for the need to strengthen 
existing health systems with a focus on primary healthcare so that they deliver integrated care, 
considering multiple and ongoing care demands of the people with chronic conditions.38-40  
The WHO developed a package of cost-effective interventions for prevention and control of 
major chronic conditions (coronary heart disease, stroke, diabetes, cancer and asthma) that could 
be integrated into primary healthcare in resource-poor settings.41 In addition to cost-
effectiveness, it is also desirable from the equity point of view to focus on primary healthcare, as 
such a system would ensure that affordable care is provided, as far as possible, closer to people 
and coordinated in a way that considers individuals’ life circumstances and overall needs.42,43  
While strengthening health systems and integrating effective interventions into primary care is 
desirable, there is a dearth of knowledge on how to achieve this in resource-poor settings. 
Sanders and Haines44 highlight this gap between the available knowledge and the 
implementation of this knowledge. They argue that this gap is attributed to the low priority 
given to health system research, especially implementation research, that studies the 
implementation approaches and processes as well as focus on ‘how to’ transform the available 
knowledge into practice within health systems.44 Despite the growing attention by global actors 
on the need for strengthening health systems and the significance of health systems (and policy) 
research for the same, there is dearth of research on how local health systems could be 
strengthened. The role of the local health system – defined as all organizations, people and 
actions that primarily intend to promote, restore, or maintain health at more operational level at 
a city or a village – is key to the overall performance of the health system. At this level, policies 
are adopted and implemented, responsive health services are provided and programs are 
executed. 
In India, apart from the general health services, the Ministry of Health and Family Welfare 
(Government of India) has put in place several programs for prevention and management of 
chronic conditions: National Cancer Control Program; National Mental Health Program; 
Revised National Tuberculosis Program; National Program for Control of Blindness; National 
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Program for Prevention and Control of Deafness; National Program for Prevention and Control 
of Cancer, Diabetes, Cardiovascular Diseases and Stroke; National Tobacco Control Program; 
National Program for Palliative Care; National Oral Health Program; National Program for 
Prevention and Control of Fluorosis; and National Program for Healthcare of Elderly. Some of 
these programs are long-standing ones with nationwide coverage, while others are more recent 
ones with very limited population coverage. Many researchers as well as governments believe 
that there is a growing need to build synergies across various disease-specific programs and 
promote their integration into existing health systems, especially at the local (district) level.45-47 
At the same time, the effective implementation of these programs is also essential.46,48,49  This 
calls for strengthening of local health systems that represent a crucial level of health service 
planning and management in India.  
We would, therefore, like to understand how a local health system could be strengthened to 
deliver quality care for people with chronic conditions. We prefer to study a local health system 
in urban India, especially the one catering to urban poor. This is because the urban poor 
constitute a very vulnerable group not only in terms of burden of chronic conditions but also in 
terms of access to healthcare.  
 
3. The context of the study 
3.1. India 
The republic of India is situated in South Asia, bounded by Pakistan in the west; by China, 
Nepal and Bhutan in the northeast; by Burma and Bangladesh in the east; by the Indian Ocean in 
the south; and by the Arabian Sea in the southwest. India is the seventh largest country in the 
world in terms of area and the second largest in terms of population (over 1.2 billion in 2011).50 
About 68.8% of the country’s population lives in rural areas. Following British colonial rule, 
India got independence in 1947. India is the world’s largest democracy with multi-party system 
and parliamentary form of constitutional democracy. There are 29 states and seven union 
territories. India represents high geographic, cultural and linguistic diversity. While there is no 
one national language, a large part of the population speaks Hindi, an official language for the 
Government of India, and there are 22 officially recognized languages in the Indian constitution. 
The census of India 2001, however, recognized 122 major languages with speakers’ strength of 
10 000 and more.  India is today among the world’s fastest growing economies, with the average 
annual growth rate of the Gross Domestic Product (GDP) of 5.8% over the last two decades. The 
gross national income per capita in 2013 was 5 350 international dollars at purchasing power 
parity (PPP).51  
India is also a country of contrasts. The world’s largest number of poor (as per the World Bank’s 
international poverty line) resides in India. In 2011, about 59.2% of population lived below two 
international dollars (at PPP) a day.52 The life expectancy at birth was 66 years in 2013.53 The 
maternal mortality remains high at 190 maternal deaths per 100 000 live births in 2013.54 
Similarly, the infant mortality rate remains high at 41 infant deaths per 1000 live births in 
2013.55 Nearly half of India’s children are underweight.56 There remain huge disparities in 
health status across rural and urban areas as well as across the Indian states.57 For example, the 
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infant mortality rate in Kerala (12) is much lower than that in Madhya Pradesh and Assam 
(54).57  
The healthcare delivery system in India is characterized by coexisting government health 
services and relatively unregulated private health services. There is an elaborate network of 
government healthcare facilities in rural India. There are women community health 
volunteers/workers, called Accredited Social Health Activist for each village serving as a link 
between communities and formal healthcare services. At lowest level, there are ‘Health Sub 
Centers’ manned by Auxiliary Nurse Midwives catering to a population of approximately 3000 
to 5000 individuals. These front line health workers coordinate and provide preventive and 
promotive healthcare as well as some basic medications and referrals to higher level. The next 
level is ‘Primary Health Centre’ catering to about 20 000 to 30 000 population and is the first 
contact for communities with a qualified medical doctor. It provides primary care with 
laboratory and pharmacy support and possibility for minor operative procedures. Catering to 
four of the primary health centers and about 80 000 to 120 000 population is a ‘Community 
Health Centre’ providing referral and specialist care. Ideally, a community health center shall 
have about 30 inpatient beds and five specialists including a physician, a surgeon, a pediatrician 
and an obstetrician or a gynecologist. Community health centers have operation theatres, 
laboratory, x-ray facility and pharmacy support. Some of these Community Health Centers 
and/or other existing facilities such as district and sub-divisional hospitals are made into fully 
functional ‘First Referral Units’ providing round-the-clock emergency care and blood storage 
facility. As on March 31 2015, there were 153 655 health sub centers, 25 308 primary health 
centers and 5 396 community health centers functioning in the country.58 There are medical 
schools attached with hospitals in large cities providing super-specialty care.  
In urban India, there is no uniform network of government healthcare facilities comparable to 
one in rural India. The government healthcare provision in cities remains variable in scale and 
manner ranging from two-tier system of primary care facilities and referral care facilities to just 
having primary care facilities.  
As per the constitutional mandate, the state governments in India are responsible for organizing 
and delivering healthcare services to their population while the central government looks after 
national disease control and family planning programs, medical education, prevention of food 
adulteration, and regulations concerning manufacturing of drugs. There are several disease 
specific programs by national government, some of which, mentioned earlier (section 2.2), are 
aimed at prevention and management of chronic conditions. In principle, there is universal 
coverage by government health facilities that provide care for free or for nominal user charges. 
However, in practice, there are several barriers to access care in government facilities and many 
patients end up spending out-of-pocket and/or seeking care from private health sector. For 
example, lack of adequate human resource is one of many barriers. As on March 2015, 8.1% of 
primary health centers were not having doctors while lack of pharmacists and laboratory 
technicians was reported for 38.1% and 21.9% of primary health centers respectively.58 At 
community health center level, there was an average shortfall of 81.2% specialists.58 
Post independence, the private sector grew at a fast pace and now provides nearly 80% of all 
outpatient care and about 60% of all inpatient care. The private sector is heterogeneous. The 
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stand-alone single doctor clinics represent majority of providers providing primary care on 
outpatient basis. There are hospitals of varying sizes including growing presence of corporate 
entities providing primary and referral care. The private sector predominantly works on fee-for-
service basis.   
The total health expenditure per capita (USD 62) and the government spending on health (1.04% 
of GDP) remains very low. As per the national health accounts for the year 2004–05, healthcare 
was primarily financed through out-of-pocket expenditure by the households (71.1%), followed 
by government funding—mainly tax-based spending (19.7%)—and a very small part from other 
sources.59 Estimates based on a nationally representative survey in 2004 suggest that over 63.2 
million Indians were pushed below the poverty line during the year due to out-of-pocket 
payments for healthcare.60  
3.2. Urban poor, a vulnerable population group in India  
India is urbanizing at a rapid pace. The urban population, as part of the total population in India, 
has increased from 18% in 1961 to 31.2% in 2011.50 As per the Census of India 2011, over 65.4 
million urban Indians lived in slums.61 The census refers to slum as “a compact area of at least 
300 population or about 60–70 households or poorly-built congested tenements, in unhygienic 
environment, usually with inadequate infrastructure and lacking in proper sanitary and drinking 
water facilities” or any other areas that have been recognized as slums by certain government 
agencies.61 A very crude projection suggests that the slum population might grow to over 104.6 
million by 2017.62 It has been argued that these numbers are a gross underestimation of the 
actual slum population, mainly due to the issues related to the definition and methods of slum 
estimation.62,63 As per the poverty estimates of 2011–12, about 13.7% of urban Indians lived 
below the poverty line.64 This estimates stood at 25.7% in 2004–05 and the reduction is partly 
due to the revision in the national poverty line that now stands at meager INR 1000 per capita 
per month (roughly USD 0.5 per person per day).64 Slums are probably the most visible 
representation of urban poverty, but not the only one. Analysis of the National Family Health 
Survey of 2005–06 for eight cities revealed that a significant portion of people belonging to the 
poorest wealth quartile did not live in slums.63  
The major chronic conditions in India, including coronary heart disease and diabetes, are 
significantly more prevalent in the urban areas than in the rural areas.65,66 Some of the studies in 
the recent years have shown a high prevalence of chronic conditions, such as cardiovascular 
diseases67–69, diabetes69–71, asthma and chronic bronchitis72, among the urban poor.  
There are huge intra-urban inequities in access to basic services, including healthcare. 
Households within the poorest wealth quartile of the urban population and those in slums had far 
less access to piped water supply and toilet facilities compared to those in non-slum areas and 
the rest of the urban population.63 Many key health indicators, such as the mortality rate among 
children less than five years of age, the coverage of immunization services among children, the 
coverage of antenatal care, and birth assistance among pregnant women were poorer among 
those in the poorest quartile and slums compared to the rest of the urban population.63 Around 
26% of the households in slums had no access to arrangements for waste disposal system, and 
about 18% had no access to adequate drinking water.73 Ironically, nearly 75% of the households 
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in slums had not received any benefits from several government initiatives for poverty 
alleviation.73  
The healthcare services in poor urban areas remain inadequate and weak. In general, poor 
coordination across multiple healthcare providers, inadequate infrastructure and reach by 
government health services, prominent presence of informal (less/unqualified) private providers, 
huge out-of-pocket expenditure leading to impoverishment, barriers in accessing health services 
despite its proximity, and preference for private providers among the urban poor for various 
reasons (e.g. favorable opening hours, lesser indirect costs and negative attitude of the providers 
in government healthcare, etc.) are some of the recognized aspects of health systems catering to 
the urban poor.74–77 
Realizing the long-term neglect of the health of the urban poor, the Government of India 
recently launched a National Urban Health Mission77—later merged with a decade long National 
Rural Health Mission, forming the National Health Mission78—to revamp the urban health 
system and, especially, to improve access to quality healthcare services for the urban poor. It is 
in this context of already weak health system and growing political will to improve the health of 
the urban poor, that the rising burden of chronic conditions could be seen as both a challenge to 
the existing health system and an opportunity as well as an entry point for strengthening the 
system to improve care for chronic conditions and healthcare in general for the urban poor.  
3.3. KG Halli – the study site 
Kadugondanahalli (KG Halli), one of the 198 administrative units in Bangalore city (also called 
Bengaluru), was chosen as the study site. Bangalore, with a population of over 9.6 million, is the 
capital city of the south Indian state of Karnataka. In 2011, it was reported that over 3.2 million 
people in Karnataka lived in slum areas.61As per the Karnataka Slum Development Board, there 
are about 2804 slums in the state, of which 597 are in Bangalore.79 KG Halli is a poor urban 
neighborhood with one such slum area (Figure 1.2). KG Halli was chosen as a study site owing 
to the fact that the Institute of Public Health, an organization that the doctoral student is 
affiliated with, has been implementing a health project in the area since 2009. The aim of the 
project is to improve the residents’ access to quality healthcare through working with local 
healthcare providers, health authorities at the city and provincial level, and KG Halli residents. 
Initial work undertaken for this project gave basic understanding about the context and the 
actors in the area, making it relatively easier to frame and conduct a long-term research on 
health system in the area. 
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Figure 1.2. Indicative location of the Study Site – KG Halli 
 
 
Community life in KG Halli 
As per the records of the municipal government, KG Halli had a population of 34 842 people in 
the year 2014, residing in an area of just 0.7 square kilometer.80 A census conducted in KG Halli 
during 2009–2010, as part of the project implemented by the Institute of Public Health, shed 
more light on the demographics of the people in KG Halli.81 The majority of the population 
follows Islam (65.5%), followed by Hinduism (21%) and Christianity (11.2%). The population 
of KG Halli is relatively young, with about three-fourth of the population below the age of 37 
years and the median age of the population being 25 years. KG Halli is home to migrants from 
the neighboring states. Consequently, at least three languages (Kannada, Urdu and Tamil) are 
commonly spoken in the area. Most of the people earn their living through manual and semi-
skilled labor, small businesses and factory jobs.  
The images in Figure 1.3 provide glimpses of the community life in KG Halli. The residents of 
the area have poor access to some of the basic necessities of life. In 2010, about 12.7% 
households had no water supply in their premises, and had to depend on public water supply 
connection in the neighborhood or on private water suppliers. Even for those with provision of 
water supply in their premises, the supply was available for only a few minutes in a few days or 
weeks depending on the time of the year.  
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Figure 1.3. Day-to-day life in KG Halli 
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A few households (2.7%) lacked toilets in their premises and some of the toilets were not in 
functional state. While 61.8% households used liquefied petroleum gas, about 36.4% used 
kerosene and 1% used firewood as cooking fuel. The average per capita income of KG Halli 
residents was INR 2 200 per month (i.e., a little over one USD a day). In India, ration card—a 
document issued by government authorities to the citizens of India—is used to purchase 
essential commodities at subsidized rates. Apart from providing this benefit, the ration card is 
also an important identity proof for households. It indicates the households’ official poverty 
status (i.e., above- or below-the-poverty line) and is a basic necessity to access many welfare 
schemes offered by government bodies. Going by the status in ration card, about 10.5% 
households fell below the poverty line in KG Halli. In fact, nearly 39.2% households in KG 
Halli did not possess a ration card, implying their inability to access government welfare 
schemes, including social health protection programs.  
Healthcare services in KG Halli 
KG Halli has a mixed healthcare delivery system, with three government health facilities and at 
least 32 private health facilities. The state government runs a community health center, 
providing primary care and limited specialist care. The municipal government runs one health 
center providing primary care and one dispensary providing primary care for tuberculosis 
patients. These facilities offer services at no cost to people living below the poverty line, and 
charge a nominal fee for selected services to other patients. 
A majority of the private health facilities in KG Halli are single-doctor clinics, providing 
primary care on outpatient basis. There are four private hospitals with inpatient facilities, and 
many private pharmacies and laboratories in the area. The private providers mainly work on fee-
for-service basis and are trained in different traditions of medicine: Unani, Ayurveda and 
Allopathy (modern medicine). This pluralistic nature of the healthcare delivery system is a 
characteristic feature of the Indian health system.82 Other private healthcare facilities nearby KG 
Halli include a private medical school with a hospital attached to it. Figure 1.4 captures routine 
health facilities in KG Halli. 
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Figure 1.4. Healthcare facilities in KG Halli 
4. Research objectives and sub-studies
The aim of the study was to understand the current state of the local health system and the role it 
could play in enhancing care for the urban poor living with chronic conditions. In order to 
answer this, three research sub-studies, with specific research objectives, were conducted over 
time. The findings from each sub-study shaped the enquiry of the sub-sequent sub-study.  
4.1. First sub-study: magnitude and implications of chronic conditions 
The specific objectives of the study were: 
• To assess the overall prevalence of chronic condition in KG Halli and profile the
common chronic conditions affecting the residents of KG Halli;
• To understand the health-seeking practices and their context and determinants among the
residents of KG Halli with chronic conditions;
• To assess healthcare expenditure incurred by the residents of KG Halli on chronic
condition care. To understand how the expenditure on treatment affects these people and
how they cope with it.
This study analyzed the primary data gathered through a KG Halli census conducted as a 
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baseline for the health project initiated by the Institute of Public Health, Bangalore. The doctoral 
student was part of the team that worked on this project that aimed at improving the quality of 
healthcare for KG Halli residents by working with local healthcare providers, health authorities 
as well as the residents of KG Halli. The census, a house-to-house survey, was conducted 
between June 2009 and March 2010. Five trained data collectors, who came from KG Halli and 
adjoining areas and later became community health workers in that project, administered a 
structured field-tested questionnaire at the household level. The questionnaire was framed to 
collect data on socio-demography, self-reported illness profile, health-seeking behavior and 
healthcare expenditures.  
In total, data related to 44 514 individuals from 9 299 households in KG Halli were collected. In 
this study, the census data were analyzed to assess the prevalence of self-reported chronic 
conditions. The data were analyzed to understand the health-seeking behavior of the residents: 
type of health services (government or private) and the level of health services (clinics/health 
center, hospitals, or super-specialty hospitals) sought by people with chronic conditions. 
Multivariable logistic regression models were used to understand predictors of self-reported 
prevalence and health-seeking for overall chronic conditions as well as for hypertension and 
diabetes (the two most commonly reported conditions) in particular. Finally, occurrence and 
magnitude of out-of-pocket payments for chronic condition care were assessed. Impact of out-
of-pocket payments on healthcare was assessed through the resultant financial catastrophe and 
impoverishment among people with chronic conditions in KG Halli. The detailed methods and 
findings are provided in Chapter I, and Chapter II of the Part II of this thesis.  
4.2. Second sub-study: analysis of the local health system 
The specific objectives of the study were: 
• To understand how people with diabetes (a proxy for chronic conditions) in KG Halli 
manage care for their condition. To understand the patients’ perspectives about the 
barriers faced in managing diabetes and their suggestions/expectations in regard to 
healthcare services.  
• To analyze the local health system in KG Halli with regard to delivery of diabetes care. 
To understand the constraints and opportunities within local health services to improve 
diabetes care from the perspective of healthcare providers. 
The first sub-study (see under 4.1) revealed high prevalence of self-reported chronic conditions 
in KG Halli. Diabetes and hypertension were the two most common self-reported chronic 
conditions. India is in fact leading the epidemic of diabetes in the world with over 69.1 million 
adults affected by diabetes.8 The healthcare providers in KG Halli were also concerned about 
how diabetes has increased in last few years and has become a common ailment among people 
in KG Halli. Considering the frequency of the condition, providers’ interest, and the need to be 
specific enough and somehow reduce complexity of studying many conditions together, 
diabetes was taken as a proxy for common chronic conditions for this study.  
In-depth interviews were conducted with diabetes patients using the phenomenological 
approach to understand patients’ lived experiences with diabetes: living with the condition; 
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seeking and managing care for the condition; and expectations from healthcare services. 
Diabetes patients were approached through help from community health workers working in 
KG Halli for over three years. The community health workers, from their respective work areas, 
helped in identifying patients who were willing to be part of the study and who would represent 
both the sexes and different stages of diabetes and diabetes treatment. Our interview guide 
contained broad enquiry areas that were refined over time.  Sampling of respondents was 
continued till data saturation was achieved. In total, 16 respondents (seven women and nine 
men) were interviewed. The data were analyzed without using any particular model but 
considering a broad enquiry of understanding how patients perceive, frame and manage their 
illness. The patients’ narratives pointed to various themes defining constraints that they face in 
managing their condition in day-to-day life. Please refer to Chapter III of Part II of this thesis 
for details. 
In order to understand the organization of diabetes care in KG Halli, semi-structured interviews 
were conducted with the healthcare providers delivering diabetes care in and around KG Halli. 
The health system dynamics framework developed by Van Olmen et al.12,13 was used to shape 
the research enquiry. This framework provided an analytical lens to look at the local health 
system as made up of ten interactive elements: goals and outcomes; values and principles; 
service delivery; the population; the context; leadership and governance; and the organization of 
resources (finances, human resources, infrastructure and supplies, knowledge and information). 
As diabetes care was largely provided by non-specialist healthcare providers as part of their 
general practice and as there were obvious gaps in chronic care provision, we preferred to use a 
framework meant to assess general health system instead of a framework specific to chronic 
condition care. We did considered elements of Innovative Care for Chronic Conditions 
Framework, especially ones related to healthcare organization while using health system 
dynamics framework. All the health facilities located in KG Halli (health centers, clinics, 
hospitals) that claimed to be offering care to diabetes patients were sampled. Additionally, we 
sampled health facilities located within two-kilometer radius (easy-to-travel distance) from KG 
Halli that were used by more than 50 diabetes patients from KG Halli as per the data from the 
first sub-study. Doctors (specialist or non-specialists) at these facilities, who primarily treated 
diabetes patients, were interviewed. We also sampled, one of each from the frequently used 
private pharmacies and private laboratories. In total, 19 respondents (three specialist doctors, 13 
non-specialist doctors, two pharmacists and one laboratory technician) were interviewed. Apart 
from conducting interviews, the researcher maintained a field diary to record observations made 
at sampled healthcare facilities. The data collected from interviews and field diary were 
analyzed using thematic analysis, and the major recurring themes were grouped into four 
categories representing four of the ten elements of the health system dynamics framework: 
health service delivery; knowledge and information; leadership and governance; and values and 
principles. Chapter IV in Part II of this thesis provides detailed methods and results.  
4.3. Third sub-study: health service intervention to improve diabetes care 
The specific objectives of the study were: 
• To understand whether and how the provision of culturally appropriate health 
information, use of standard treatment guidelines and that of low-cost generic 
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medications as part of the local health services improve the quality of diabetes care for 
patients in KG Halli. 
As part of the second sub-study (see under 4.2), suggestions were sought from the local 
healthcare providers on how to improve the quality of healthcare for diabetes patients. They 
were also asked if they would be interested in implementing these suggestions in their health 
facilities and be part of the third sub-study.  
We conducted a quasi-experimental study in KG Halli where four health facilities delivered the 
intervention that, beyond the usual care, included display of posters and videos on culturally 
appropriate diabetes education and the use of generic medications and standard treatment 
guidelines for diabetes management by doctors. Four matching health facilities were used as 
control sites that delivered the usual care. Cohorts comprising 163 diabetes patients, who visited 
the intervention facilities, and 154 patients who visited control facilities in their last healthcare 
visit were used to assess the impact of the intervention. Pre- and post-intervention surveys of the 
diabetes patients visiting the intervention and control sites, researcher’s field observations and 
interviews of doctors at the intervention sites were used for data collection. The RE-AIM (reach, 
efficacy, adoption, implementation, maintenance) framework83 was used for the evaluation of 
the intervention. Chapter V in Part II of this thesis provides detailed results. 
 
5. Discussion and the way forward 
In Part III of the thesis, we bring together the findings from these three sub-studies and discuss 
them in relation to the existing literature. We discuss the role of the local health system in 
prevention and management of chronic conditions, specifically among urban poor: its 
importance and how to strengthen the same. While making specific recommendations for 
enhancing chronic condition care, we outline areas that require further research in order to 
better understand and frame the health systems’ response to chronic conditions.  
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Part II ORIGINAL RESEARCH 
This part of the thesis brings to light findings from the three sub-studies representing 
chronologically sequential and linked phases of doctoral research. The findings are subdivided 
into five chapters. Each chapter uses a manuscript published in peer-reviewed journal. 
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Chapter 1. Prevalence and health-seeking for chronic conditions 
 
This chapter is based on the paper: 
Bhojani U, Beerenahalli TS, Devadasan R, Munegowda CM, Devadasan N, Criel B, Kolsteren 
P. No longer diseases of the wealthy: prevalence and health-seeking for self-reported chronic 
conditions among urban poor in Southern India. BMC Health Service research 2013;13:306. 
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Abstract
Background: The burden of chronic conditions is high in low- and middle-income countries and poses a
significant challenge to already weak healthcare delivery systems in these countries. Studies investigating chronic
conditions among the urban poor remain few and focused on specific chronic conditions rather than providing
overall profile of chronic conditions in a given community, which is critical for planning and managing services
within local health systems. We aimed to assess the prevalence and health- seeking behaviour for self-reported
chronic conditions in a poor neighbourhood of a metropolitan city in India.
Methods: We conducted a house-to-house survey covering 9299 households (44514 individuals) using a structured
questionnaire. We relied on self-report by respondents to assess presence of any chronic conditions, including
diabetes and hypertension. Multivariable logistic regression was used to analyse the prevalence and health-seeking
behaviour for self-reported chronic conditions in general as well as for diabetes and hypertension in particular. The
predictor variables included age, sex, income, religion, household poverty status, presence of comorbid chronic
conditions, and tiers in the local health care system.
Results: Overall, the prevalence of self-reported chronic conditions was 13.8% (95% CI = 13.4, 14.2) among adults,
with hypertension (10%) and diabetes (6.4%) being the most commonly reported conditions. Older people and
women were more likely to report chronic conditions. We found reversal of socioeconomic gradient with people
living below the poverty line at significantly greater odds of reporting chronic conditions than people living above
the poverty line (OR = 3, 95% CI = 1.5, 5.8). Private healthcare providers managed over 80% of patients. A majority
of patients were managed at the clinic/health centre level (42.9%), followed by the referral hospital (38.9%) and the
super-specialty hospital (18.2%) level. An increase in income was positively associated with the use of private
facilities. However, elderly people, people below the poverty line, and those seeking care from hospitals were more
likely to use government services.
Conclusions: Our findings provide further evidence of the urgent need to improve care for chronic conditions for
urban poor, with a preferential focus on improving service delivery in government health facilities.
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Background
The rising burden of chronic conditions has drawn the at-
tention of public health researchers and policy makers
worldwide. Estimates indicate that chronic conditions will
cause 41 million deaths in 2015 [1]. The chronic condition
burden is very high in low- and middle-income countries,
where over 80% of deaths from chronic conditions have
been estimated to occur [1]. In India, chronic conditions
are the leading cause of death. These conditions have been
estimated to have caused 53% of all deaths in India in
2005 and are projected to account for 66.7% of all deaths
by 2020 [2,3].
In an era of worsening health inequities, it is import-
ant to highlight the issues faced by vulnerable communi-
ties. Recent studies report a high burden from chronic
conditions and chronic condition risk factors among the
urban poor in low- and middle-income countries,
including India [4-9]. The unfavourable social determi-
nants in health and inequities in access to healthcare
leave the urban poor in India with dismal health indica-
tors [10]. With rapid urbanisation, the number of urban
poor, including slum dwellers, is also on rise. According
to the most recent estimates available for the urban
Indian population, 26.3% of urban Indians live in slums
and 25.7% live below the poverty line [11,12]. However,
studies investigating chronic conditions among the
urban poor remain few in India, particularly for the
southern part of the country.
Furthermore, most of the studies in India report the
prevalence of specific chronic conditions. Very few stud-
ies provide an overall prevalence and profile of chronic
conditions in a given community [13,14]. Such informa-
tion is critical for planning and managing services within
local health systems, particularly when desirable health
system characteristics for the effective prevention and
management of any chronic condition are known (e.g.,
continuity of care, financial protection, active involve-
ment of patients) [15,16].
In this study, we aimed to assess the prevalence and
health-seeking behaviour for self-reported chronic condi-
tions in general as well as for diabetes and hypertension in
particular, in a poor neighbourhood of a metropolitan city
in South India. We also examined the association of these
outcomes with several predictor variables.
Methods
Study setting
This study was conducted in Kadugondanahalli (KG
Halli), one of the 198 administrative units of Bangalore
city, the metropolitan capital of the state of Karnataka.
Municipal government records indicate that KG Halli
has a population of nearly 35000 people in an area of 0.7
square kilometres. KG Halli has one recognised slum
area. The population in KG Halli is comprised of natives
as well as migrants from other Indian states. The popu-
lation is comprised of people who speak five different
languages and represent all major religions in India.
KG Halli has a mixed healthcare delivery system with
two government health centres and at least 32 private
health facilities. Private health facilities are composed of
single-doctor clinics and hospitals. Private providers work
on fee-for-service basis and have been trained in different
systems of medicines: Unani, Ayurveda and modern allo-
pathic medicine [17]. This pluralistic nature of the health
care delivery system is a characteristic feature of the
Indian health system. Irrespective of the training received,
the majority of KG Halli private providers either practice
modern medicine or a mix of systems. The provincial and
municipal governments run two health centres in KG
Halli that mainly provide outpatient care and outreach
services. The services provided by these two health centres
are free for people living below the poverty line, with
nominal user-fees for selected services for other patients.
Data collection and measurements
We conducted a house-to-house survey in KG Halli be-
tween June 2009 and March 2010 to establish a baseline
for the Urban Health Action Research Project (UHARP).
This project is being implemented by the Institute of
Public Health Bangalore. The UHARP aims to work with
residents of KG Halli, local health services (government
and private) and health authorities to improve the qual-
ity of healthcare for the residents of KG Halli.
A structured questionnaire, initially developed in English
and later translated into the local language (Kannada), was
used to collect data on socio-demography, self-reported
illness profile, health-seeking behaviour, and healthcare
expenditures. The questionnaire was field-tested on 50
households and subsequently refined. Five trained data col-
lectors who were fluent in languages commonly spoken in
the area administered the questionnaire at the household
level. As most adults in the area would go out for work for
most of the day, any family member aged 18 years or above
was considered an eligible respondent.
For the analysis of the prevalence of chronic conditions,
three binary outcome variables were defined. These were
the ‘absence’ (coded as ‘0’) or ‘presence’ (coded as ‘1’) of
the following: i) any chronic condition, ii) diabetes, and iii)
hypertension. A chronic condition is defined as an illness
or impairment that lasts for a long duration. The mini-
mum time period for an illness to be considered chronic
varies depending on the source of the definition, ranging
from three months to one year [18,19]. We considered a
chronic condition to be present when a respondent
reported taking medications on a daily basis for at least
the 30 days preceding the survey. Respondents often
reported cases where their family members were pre-
scribed regular medication by a healthcare provider but
Bhojani et al. BMC Health Services Research 2013, 13:306 Page 2 of 10
http://www.biomedcentral.com/1472-6963/13/306
 "
were unable to take the medication for various reasons.
We recorded such instances as the presence of chronic
conditions. The names of chronic conditions were initially
recorded using the lay terms reported by respondents and
later revised by researchers to categorise them, to the ex-
tent possible, into specific conditions (e.g., diabetes was
often referred to as ‘sugar’). Based on the names of the
reported chronic conditions, the presence or absence of
diabetes and hypertension were also recorded.
Predictor variables were chosen based on earlier evi-
dence, theoretical knowledge, and the availability of the
variables in the KG Halli house-to-house survey. Earlier
studies have associated the prevalence of self-reported
chronic conditions with age, sex, income, education, and
religion [13,20,21]. As predictor variables, we included
sex (‘male’ or ‘female’), age (in years and transformed
into three age groups: ‘≤19’, ‘20-39’, ‘≥40’ year), per capita
income per month (as income quintiles), religion (‘Islam’,
‘Hinduism’, and ‘Christianity’), and the household poverty
status (‘above’ or ‘below’ the poverty line), as established by
the type of ration card possessed by the household. A ration
card is a document issued to households by government
authorities to enable access to essential commodities at
subsidised rates and has also become an important identity
card for the official poverty status of households in India.
For the analysis of the health-seeking behaviour, three
binary outcome variables were defined. These were type
of health services sought (‘private’ coded as ‘0’, ‘govern-
ment’ coded as ‘1’) for the following: i) a chronic condi-
tion, ii) diabetes, and iii) hypertension. However, in India,
patients often use government and private health facilities
simultaneously, even for a single episode of a chronic con-
dition. For this study, we coded the outcome variable
based on the nature of the health facility through which
the patient “entered” the health system. In other words,
we coded the variable based on the nature of the health fa-
cility where the first consultation occurred. For example,
when a person with a chronic condition approaches a
government health centre for a first consultation, he/she
might be asked to buy medicines from a private pharmacy
if the prescribed medicines are not available at that centre.
In such a case, the health-seeking behaviour would be
coded as ‘1’ (‘government health service’).
All the predictor variables described earlier, in case of
prevalence estimation, were included with a revised cod-
ing by individual age (‘<40’, ‘40-49’, ‘50-59’, and ‘>60’ years)
that took into consideration the skewed age distribution
among individuals who reported chronic conditions. In
addition, two more predictor variables were included: i.e.,
the ‘presence’ or ‘absence’ of more than one chronic con-
dition (comorbidity), and the tier of the healthcare ser-
vices sought. Three tiers of healthcare services were
defined based on where the person with a chronic condi-
tion was being managed at the time of the survey: i)
‘clinics/health centres’, ii) ‘referral hospitals’ with in-patient
facilities, and iii) ‘super-specialty hospitals’ attached to
medical schools. Though there are overlaps in the
provision of services across clinics/health centres, referral
hospitals, and super-specialty hospitals, they roughly cor-
respond to primary, secondary and tertiary healthcare ser-
vices, respectively.
Ethics statement
At the time of this study, the Institute of Public Health,
Bangalore did not have an Institutional Ethics Commit-
tee, and a policy requiring a formal ethics approval for
non-clinical survey research. However, we followed eth-
ical principles set for such research.
Due to the low literacy level and perceived reserva-
tions about signing documents among the KG Halli resi-
dents, an informed verbal consent was sought before
data collection. Respondents received an explanation
about the purpose of the survey, the voluntary nature of
their participation, the privacy of data, and the anonym-
ity of respondents and family members in a language
that they were comfortable with.
Data analysis
The data were entered using EpiData Entry software
(The EpiData Association, Odense, Denmark). Data were
externally validated through revisiting the households
and confirming the responses for 20% of randomly se-
lected completed questionnaires. The data were checked
for errors and missing values before being analysed
using STATA 11.2 (StataCorp, Texas, USA).
The prevalence of self-reported chronic conditions is
reported as a percentage with 95% confidence interval.
To identify the predictors of self-reported chronic condi-
tions, a multivariable logistic regression model was devel-
oped using all aforementioned predictors. The interaction
between predictor variables was checked and two-way
interaction terms that were significant at p < 0.05 were in-
cluded in a multivariable model. Similar to a backward
elimination technique, the predictors that were not signifi-
cant at p < 0.05 were then dropped individually, and the re-
sultant models were compared for goodness of fit (using a
likelihood-ratio test) until no further improvement was
possible. A similar process was used to develop the final
multivariable models for all other outcome variables. We
checked for and excluded the presence of multi-colinearity
using post-estimation commands. The final models are
presented with the adjusted odds ratio (OR), 95% confi-
dence interval, and p values.
Results
We received responses from 98.5% (9299) of households
(44514 individuals). Non-response was either due to
refusal to respond (0.3%) or the absence of household
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members (1.2%) on the follow-up visit by data collectors.
The socio-demographic characteristics of the sample
population are presented in Table 1.
The prevalence of various self-reported chronic con-
ditions in KG Halli is presented in Figure 1. The preva-
lence of self-reported chronic conditions was 8.6%
(95% CI = 8.4, 8.9) in the general population and 13.8%
(95% CI = 13.4, 14.2) among adults (age ≥20 years). The
two most commonly reported conditions were hyper-
tension and diabetes, with a self-reported prevalence of
10.0% and 6.4%, respectively, among adults. Overall,
4.5% (95% CI = 4.3, 4.8) of people reported having at
least two chronic conditions. The presence of an add-
itional chronic condition was reported by 57.4% of people
with diabetes and 43% of people with hypertension.
The results of the multivariable logistic regression for
chronic conditions are presented in Table 2. Women
were 3.2 times more likely to report a chronic condition
than men (p < 0.001). People in older age groups were
more likely to report chronic conditions than people
19 years old or younger (p < 0.001). Increases in per capita
income had an inverse graded relationship with the overall
prevalence of self-reported chronic conditions. A similar
trend was observed for diabetes, but the association was
not statistically significant. In the case of self-reported
hypertension, the reduction in prevalence was significant
only for the two uppermost income quintiles (p < 0.05).
While people living in households below the poverty line
were more likely to report the presence of a chronic
condition (including hypertension) compared with house-
holds above the poverty line (p < 0.005), it was the oppos-
ite pattern for diabetes reports (p < 0.001).
Some two-way interactions between predictor variables
were significant (Table 2). A gender-stratified multivari-
able analysis (detailed data not presented in this paper) re-
vealed that religion was a significant predictor of chronic
conditions overall and of hypertension among women.
Muslim women were more likely to report chronic condi-
tions compared with Hindu (OR = 0.6, p < 0.001) and
Christian (OR = 0.7, p < 0.001) women. Although per
capita income was not a significant predictor for self-
reported diabetes prevalence among the population, per
capita income did turn out to be a significant predictor for
men, with poor men being at higher risk of reporting dia-
betes (p < 0.05). Similarly, a multivariable analysis stratified
by age groups revealed that the per capita income was a
significant positive predictor for self-reported diabetes
prevalence but only for patients 40 years old and older
(OR = 1.4, p = 0.001).
The socio-demographic information and self-reported
health-seeking behaviour for people with chronic condi-
tions is summarised in Table 3. Overall, 80.6% (95% CI =
79.3, 81.8) of people with chronic conditions sought care
from private healthcare providers, while 19.4% (95% CI =
18.1, 20.7) sought care from government health services.
A similar trend was found for diabetes and hypertension.
The majority of people with a chronic condition received
care from clinics/health centres (42.9%, 95% CI = 41.5,
44.5), followed by referral hospitals (38.9%, 95% CI = 37.3,
40.4) and super-specialty hospitals (18.2%, 95% CI = 17.0,
19.5). A similar trend was observed with hypertension,
while in the case of diabetes, care was most commonly
sought from referral hospitals, followed by clinics/health
centres and super-specialty hospitals.
People in older age groups were more likely to report
to seek care from government health services (Table 4).
For diabetes, the likelihood of seeking care from govern-
ment health services increased consistently throughout
the age groups (p < 0.05). In the case of hypertension,
this increase was statistically significant only for people
aged 60 years or above. With an increase in per capita
income, people were more likely to report seeking care
from private providers, except for people seeking diabetes
care. People were more likely to report seeking care from
government services when they utilised referral hospitals
and super-specialty hospitals, compared with those
utilising clinics/health centres. In general, people living
below the poverty line were more likely to report the util-
isation of government health services. Such an association
between poverty and utilisation of government services
Table 1 Socio-demographic characteristics of the sample
population
Sex n(%)
Male 22702 (51.0)
Female 21801 (49.0)
Age groups n(%)
≤19 years 17335 (39.0)
20-39 years 17140 (38.5)
≥40 years 10013 (22.5)
Per capita income per month in INR Median (inter-quartile range)
First quintile 1200 (1000, 1285.7)
Second quintile 1625 (1500, 1750)
Third quintile 2000 (2000, 2250)
Fourth quintile 2875 (2531.3, 3200)
Fifth quintile 5000 (4000, 6142.9)
Religion n(%)
Islam 30481 (68.7)
Hinduism 9317 (21.0)
Christianity 4569 (10.3)
Household poverty status* n(%)
Above the poverty line 23442 (52.7)
Below the poverty line 4783 (10.7)
n = 44514 individuals. *Total does not add up to 100 because 36.6%
individuals (their households) did not possess a ration card.
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was not statistically significant for diabetes. A multivari-
able analysis stratified by age groups (detailed data not
presented in this paper) revealed an interaction between
age groups and the health facilities tiers sought by pa-
tients. In general, the positive association between age
group and self-reported utilisation of government facilities
for chronic-condition care was significant only for patients
over the age of 60 years (Table 4). The association was sta-
tistically significant for all age groups seeking care at
super-specialty hospitals. The size effect of the positive as-
sociation decreased with increases in age.
Discussion
In this study, we found high prevalence of self-reported
chronic conditions in a poor urban neighbourhood of
the city of Bangalore, with hypertension and diabetes be-
ing the two most commonly reported conditions.
Our estimates of prevalence of self-reported diabetes
and hypertension in KG Halli are comparable or higher
than bio-medically derived estimates from slums in
Bangladesh and Kenya [4,6]. To date, there have been
very few epidemiological studies estimating the overall
prevalence of chronic conditions specifically in slums or
low-income regions. Even our conservative estimate
(that largely excludes patients who were not on regular
medication) of the overall prevalence of self-reported
chronic conditions (8.6%) is nearly two times higher
than the estimate reported by a study conducted in a
slum in the western part of India seven years ago [14].
We found a much higher prevalence of self-reported
hypertension and diabetes compared to the results of two
earlier studies conducted in north and west Indian slums
in Faridabad (hypertension 6.7%, diabetes 1.3%) and in
Ahmedabad (hypertension 1%), respectively [7,14]. Under-
standably, the prevalence of self-reported hypertension and
diabetes in our study was lower than the estimates using
bio-medical diagnostics tools for hypertension (range:
11.6%, 16.5%) and for diabetes (range: 10.3%, 13.1%) from
slums in different parts of the country [7,22,23]. Studies in
India have indeed demonstrated that many people with
hypertension and diabetes remain undiagnosed. The preva-
lence of undiagnosed diabetes in India is higher than diag-
nosed diabetes; thus, more people remain undiagnosed
than those who self-report diabetes [24,25].
In KG Halli, older people and women were more likely
to report chronic conditions. It is worrying to note that
even among people in a relatively young and productive
age group (20–39 years), the risk of any chronic condition,
Figure 1 Prevalence rate for self-reported chronic conditions (n = 44514). This figure provides prevalence rate for any self-reported chronic
condition in general as well as for several specific self-reported chronic condition in particular.
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including diabetes and hypertension, was significantly
higher than those younger than 19 years old (over six
times higher for overall chronic conditions, over ten times
higher for diabetes and/or hypertension).
A higher income had a negative association with the
prevalence of self-reported chronic conditions. Gener-
ally, in the initial phase of epidemiologic transition, the
affluent part of the population is affected more with
chronic conditions, but once the transition progresses,
the socio-economic gradient reverses, making the poor
more vulnerable to chronic conditions. Among Southeast
Asian countries, Thailand has already reported an inverse
relation between income and the prevalence of self-
reported chronic conditions [26]. There is an indication of
a reversal of socioeconomic gradient for certain chronic
conditions in India as well. Deepa et al. [27] demonstrated
that in Chennai, over a period of ten years, the prevalence
of self-reported diabetes among low-income groups in-
creased more rapidly than among middle-income groups
and became similar to that observed in middle-income
groups. Other studies, conducted in the past five years,
also report the prevalence of some self-reported chronic
conditions (especially hypertension, diabetes, and asthma)
in urban slums as similar or higher than that of the gen-
eral urban population [7,8,22,23,28]. Our study builds on
this early evidence and found a significant inverse rela-
tionship between income and the prevalence of overall
self-reported chronic conditions (including hypertension)
among the urban poor.
Our study found that Muslim women had greater
odds of reporting chronic conditions. Rao et al. [21]
reported that that Muslims in Karnataka had over two-
fold higher odds of reporting diabetes compared with
Hindus. In Andhra Pradesh (neighbouring Karnataka), a
Table 2 Predictors of self-reported chronic conditions
Predictor variables Overall chronic conditions Diabetes Hypertension
Adjusted odds ratio*
(95% CI)
p value Adjusted odds ratio*
(95% CI)
p value Adjusted odds ratio*
(95% CI)
p value
Sex
Male - - - - - -
Female 3.2 (2.6, 4.0) <0.001 2.5 (1.8, 3.5) <0.001 4.6 (3.6, 5.8) <0.001
Age groups (years)
≤19 - - - - - -
20-39 6.7 (4.8, 9.5) <0.001 10.9 (4.9, 24.0) <0.001 12.2 (7.3, 20.3) <0.001
≥40 58.8 (36.3, 95.2) <0.001 106.8 (40.7, 280.2) <0.001 116.1 (59.5, 226.4) <0.001
Monthly per capita income
First quintile - - - - - -
Second quintile 0.8 (0.6, 1.0) 0.047 0.8 (0.5, 1.2) 0.226 0.8 (0.6, 1.1) 0.211
Third quintile 0.5 (0.3, 0.8) 0.002 0.5 (0.2, 1.1) 0.097 0.6 (0.4, 1.0) 0.056
Fourth quintile 0.4 (0.2, 0.7) 0.001 0.3 (0.1, 1.1) 0.072 0.4 (0.2, 0.9) 0.023
Fifth quintile 0.2 (0.1, 0.5) <0.001 0.2 (0.1, 1.1) 0.072 0.3 (0.1, 0.9) 0.026
Household poverty status
Above the poverty line - - - - - -
Below the poverty line 3.0 (1.5, 5.8) 0.002 0.6 (0.5, 0.7) <0.001 1.9 (0.7, 4.9) 0.196
Religion
Islam - - - - - -
Hinduism 0.9 (0.8, 1.1) 0.227 1.0 (0.8, 1.1) 0.527 0.9 (0.8, 1.1) 0.177
Christianity 1.2 (1.0, 1.5) 0.078 1.0 (0.8, 1.2) 0.665 1.2 (0.9, 1.5) 0.175
Interaction terms
Sex*Religion 0.7 (0.6, 0.8) <0.001 0.7 (0.6, 0.8) <0.001
Sex* Monthly per capita income 0.8 (0.8, 0.9) <0.001
Age group*Monthly per capita income 1.1 (1.1, 1.2) <0.001 1.2 (1.0, 1.4) 0.007 1.1 (1.0, 1.2) 0.019
Age group*Household poverty status 0.6 (0.5, 0.8) <0.001 0.7 (0.5,1.0) 0.039
- Referent category. *Adjusted odds ratio as obtained from multivariable logistic regression models. All the predictor variables were included in the initial model,
including two-way interaction terms that were significant at p < 0.05 during binominal logistic regression. Similar to a backward elimination technique, the
predictors that were not significant at p < 0.05 were then dropped individually, and the resultant models were compared for goodness of fit (using a likelihood-
ratio test) until no further improvement was possible.
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study demonstrated that Muslim women were at higher
risk of being obese compared with women of other reli-
gions [29]. Religion-based differences in dietary pat-
terns, including the higher consumption of meat-based
products by Muslims, and social mobility restrictions on
women might explain the observed findings [29-31].
In KG Halli, private healthcare providers managed
over 80% of self-reported chronic conditions during the
study period. These results are similar to the role played
by the private sector in healthcare delivery at the na-
tional level. Overall, 81% of outpatient and 61.7% of
hospitalisation episodes are managed in private-sector
health care facilities [32]. The results of our study indi-
cate that an increase in per capita income was associated
with a greater likelihood of seeking care from private
healthcare providers. Studies in India have shown a pref-
erence for private healthcare providers in general, and
for chronic conditions in particular, among the urban
poor and slum dwellers [14,33-36]. Various factors, in-
cluding the proximity of health facility, short waiting
time, lower fees (i.e., the ones charged by ‘informal’ pro-
viders), favourable opening/closing timings, patient satis-
faction, and perceived effectiveness of treatment leading
to a short recovery period, have been reported as rea-
sons by people for seeking private providers [33,35-37].
Despite the general preference for private-sector health
care, those in the extreme poverty depend on government
health services. Our study indicates that people living
below the poverty line were over five times more likely to
report seeking care for hypertension from government
Table 3 Characteristics of population with self-reported chronic conditions
People with chronic conditions
(n = 3844)
People with diabetes
(n = 1760)
People with hypertension
(n = 2756)
Sex n(%)
Male 1533 (39.9) 785 (44.5) 942 (34.1)
Female 2308 (60.1) 973 (55.6) 1810 (65.9)
Age (years) Mean (SD) 50.2 (14.1) 52.9 (12) 51.1 (13.7)
Age groups n(%)
≤19 years 83 (2.2) 9 (0.5) 36 (1.3)
20-39 years 99 (2.6) 12 (0.7) 45 (1.6)
≥40 years 3123 (81.3) 1567 (89.1) 2278 (82.8)
Income per capita per month (INR) Median (inter-quartile range)
First quintile 1200 (1000, 1333.3) 1170.8 (966.7, 1285.7) 1200 (1000, 1333.3)
Second quintile 1650 (1500, 1750) 1666.7 (1500, 1727.3) 1666.7 (1500, 1750)
Third quintile 2000 (2000, 2250) 2000 (2000, 2250) 2090.9 (2000, 2250)
Fourth quintile 2857.1 (2500, 3166.7) 2857.1 (2538.5, 3200) 2857.1 (2500, 3154.8)
Fifth quintile 5000 (4000, 6428.6) 5000 (4000, 6250) 5000 (4000, 6464.3)
Religion n(%)
Islam 2612 (68.0) 1144 (65.1) 1893 (68.9)
Hinduism 798 (20.8) 401 (22.8) 566 (20.5)
Christianity 430 (11.2) 213 (12.0) 292 (10.6)
Household poverty status* n(%)
Above the poverty line 2404 (62.5) 1156 (65.7) 1730 (62.8)
Below the poverty line 275 (7.2) 106 (6.0) 191 (6.9)
Presence of comorbidity n(%) 1218 (31.7) 1011 (57.4) 1184 (42.9)
Type of health service sought n(%)
Government 724 (19.4) 258 (14.8) 485 (18.1)
Private 3005 (80.6) 1483 (85.2) 2172 (81.9)
Tiers of health services sought n(%)
Clinics/ health centres 1600 (42.9) 624 (36.0) 1287 (48.5)
Referral hospitals 1449 (38.9) 853 (49.0) 971 (36.6)
Super-specialty hospitals 680 (18.2) 264 (15.0) 399 (14.9)
*Total does not add up to 100 because some of the individuals (their households) did not possess a ration card.
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health services compared with private services. Preference
for government health services was also greater when re-
ferral hospitals and super-specialty hospitals were used.
Those results can be explained by difficulties in affording
private providers for such care. Furthermore, the elderly
were more likely to report use of government facilities.
This finding might be explained by the inequity in intra-
household allocation of resources for healthcare and the
neglect of the elderly [38-41]. The elderly are also more
likely to have complications from chronic conditions
and hence are more likely to need care at referral/
super-specialty hospitals, which are expensive for patients
seeking private care. These results indicate that govern-
ment health services need to be strengthened, particularly
in terms of providing care for chronic conditions, espe-
cially for the patients in poverty and the elderly.
Study limitations
One of the limitations of our study is the use of respon-
dents’ self-report as well as our operational definition of
chronic conditions, which would exclude individuals who
either remain undiagnosed or are not on daily medication,
leading to an underestimate of the true prevalence of
chronic conditions. In fact the degree of underestimation
could be higher in our sample population, a low income
setting, as it is known that KG Halli residents face finan-
cial constraints in accessing healthcare [42]. Nevertheless
community-based prevalence estimates of self-reported
Table 4 Predictors of seeking care from government health services (opposed to private health services)
Predictor variables Overall chronic conditions
(n = 3844)
Diabetes (n = 1760) Hypertension (n = 2756)
Adjusted odds
ratio* (95% CI)
p value Adjusted odds
ratio* (95% CI)
p value Adjusted odds
ratio* (95% CI)
p value
Age groups (years)
≤40 - - - - - -
40-50 1.1 (0.7, 1.8) 0.584 5.3 (1.6, 17.3) 0.006 1.2 (0.7, 2.0) 0.599
50-60 1.7 (0.9, 3.1) 0.106 13.5 (2.7, 67.5) 0.002 1.6 (0.8, 3.4) 0.175
≥60 3.7 (1.6, 8.3) 0.002 40.2 (5.0,325.7) 0.001 3.4 (1.3, 8.8) 0.010
Monthly per capita income
First quintile - - - - - -
Second quintile 0.7 (0.5, 1.0) 0.028 0.7 (0.4, 1.2) 0.235 0.4 (0.2, 0.6) <0.001
Third quintile 0.5 (0.3, 0.7) 0.001 0.6 (0.3, 1.1) 0.106 0.2 (0.1, 0.4) <0.001
Fourth quintile 0.4 (0.2, 0.7) 0.001 1.1 (0.7, 1.9) 0.617 0.1 (0.1, 0.4) <0.001
Fifth quintile 0.3 (0.1, 0.5) <0.001 0.6 (0.3, 1.0) 0.066 0.1 (0.0, 0.3) <0.001
Household poverty status
Above the poverty line - - - - - -
Below the poverty line 1.4 (1.0, 2.0) 0.069 1.3 (0.7, 2.4) 0.392 5.2 (1.6, 17.1) 0.007
Religion
Islam - - - -
Hinduism 0.8 (0.5, 0.1) 0.185 0.9 (0.5, 1.5) 0.676
Christianity 0.4 (0.2, 0.8) 0.011 0.3 (0.1, 0.8) 0.019
Tiers of health services
Clinics/health centres - - - - - -
Referral hospitals 2.4 (1.5, 3.8) <0.001 5.3 (1.9, 14.7) 0.001 1.6 (0.9, 3.0) 0.115
Super-specialty hospitals 30.3 (14.4, 63.8) <0.001 99.9 (16.2, 614.1) <0.001 9.2 (3.0, 28.2) <0.001
Interaction terms
Age group*Tiers of health services 0.8 (0.7, 0.9) <0.001 0.6 (0.5, 0.9) 0.002 0.8 (0.7, 0.9) 0.008
Monthly per capita income *Religion 1.2 (1.0, 1.3) 0.010 1.2 (1.0, 1.4) 0.019
Monthly per capita income *Tiers of health service 1.1 (1.0, 1.3) 0.017
Household poverty status*Religion 0.4 (0.2, 0.9) 0.021
- Referent category. *Adjusted odds ratio as obtained from multivariable logistic regression models. All the predictor variables were included in the initial model,
including two-way interaction terms that were significant at p < 0.05 during binominal logistic regression. Similar to a backward elimination technique, the
predictors that were not significant at p < 0.05 were then dropped individually, and the resultant models were compared for goodness of fit (using likelihood-ratio
test) until no further improvement was possible.
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chronic conditions, including diabetes and hyperten-
sion, are a crucial starting point in understanding the
burden of these conditions. Such estimates are hardly
available for poor neighborhoods in India. In fact, in
resource-constrained settings, self-reported morbidity
has been shown to be an important and valid measure
of health [43].
For this study, we used a simple measure of health-
seeking behaviour, i.e., the type of healthcare facility that
was the initial location of healthcare consultation. How-
ever, it is important to remember that this is merely the
entry point in the healthcare system. In reality, people’s
health-seeking behaviour is complex and involves the
mixed use of different provider systems during the treat-
ment of a single episode of illness. For example, a person
who uses a government health centre for medical con-
sultation might (have to) use a private pharmacy or a
private laboratory for respective services when seeking
care for his/her episode of chronic condition. Finally, al-
though our study findings from KG Halli might not be
strictly and statistically generalised to all the other urban
poor areas in the country, they indeed point towards a
possible high burden of chronic conditions among urban
poor in general and provide analytical guidance while
studying such groups in India and in the region. In
context of KG Halli, our findings would inform and
shape the future strategies of the UHARP to improve
the healthcare for KG Halli residents.
In general, our findings point to the need to improve
the management of chronic conditions, including preven-
tion, as part of the offerings of health services in urban
poor areas. Unfortunately, the National Urban Health
Mission proposed to be implemented between 2008–2012
by the federal government to revamp urban health sys-
tems, and especially to improve access of urban poor to
health care services, remains yet to be implemented [44].
Conclusions
We report a high prevalence of self-reported chronic
conditions in the poor urban neighbourhood of KG Halli
in the city of Bangalore. Our study builds on earlier evi-
dence of a reversal of socio-economic gradient for chronic
conditions by revealing a graded inverse relationship be-
tween per capita income and chronic conditions, with the
poor suffering a greater burden of chronic conditions. Our
results indicated a preference for private providers by pa-
tients seeking care for chronic conditions among the
urban poor in KG Halli. This preference increases when
income rises. However, those in the extreme levels of pov-
erty and the elderly still rely on government facilities, indi-
cating a profound schism in the Indian health system. In
addition, government facilities are preferred for secondary
and tertiary care. Our findings provide further evidence of
the urgent need to improve care for chronic conditions
among the urban poor, with a preferential focus on im-
proving service delivery in government health facilities.
Abbreviations
KG Halli: Kadugondanahalli; OR: Odds ratio; UHARP: Urban health action
research project.
Competing interests
UB, BST, RD and CMM are involved in implementation of the Urban Health
Action Research Project. The authors declare that they have no competing
interests.
Authors’ contributions
ND and RD conceptualised the overall study (house-to-house survey) and
designed the questionnaire. UB, RD, TSB, and CMM supervised the data
collection and did data validation. UB and TSB, with inputs from PK,
prepared the dataset for analysis. UB conceptualised the analytical approach
used in this paper, analysed the data and wrote the draft manuscript. ND,
PK, BC, RD and TSB reviewed and commented on the manuscript. UB revised
the manuscript. All the authors read and approved the final manuscript
submitted to the journal.
Acknowledgements
We are very thankful to Nagarathna, Revathi, Leelavathi, Sujatha, and
Anthoniyamma for their help in data collection and validation. We also
would like to acknowledge the help of Srinivasa, Balu, Manjunath, Saras, and
Aishwarya in the data entry process. We are thankful to Suhel Quader and
Umesh Srinivasan for their help in data analysis. We would also like to thank
Carl Lachat, NS Prashanth, and Roos Verstraeten for their useful comments
on the manuscript.
Author details
1Institute of Public Health, 250, 2 C Cross, 2 C Main, Girinagar, First Phase,
Bangalore 560085, Karnataka, India. 2Department of Public Health, Institute of
Tropical Medicine, Nationalestraat 155, 2000 Antwerp, Belgium. 3Department
of Public Health, Ghent University, De Pintelaan 185, Block A, B- 9000 Ghent,
Belgium.
Received: 30 November 2012 Accepted: 9 August 2013
Published: 13 August 2013
References
1. Strong K, Mathers C, Leeder S, Beaglehole R: Preventing chronic diseases:
how many lives can we save? Lancet 2005, 366(9496):1578–1582.
2. Reddy KS, Shah B, Varghese C, Ramadoss A: Responding to the threat of
chronic diseases in India. Lancet 2005, 366(9498):1744–1749.
3. Murray C, Lopez A: Global Health Statistics. Global Burden of Diseases and
Injury Series. Boston: Harvard School of Public Health; 1996.
4. Oti S, Kyobutungi C: P2-232 cardiovascular disease conditions:
prevalence, awareness, treatment and control among the urban poor in
Nairobi [abstract]. J Epidemiol Community Health 2011, 65:A285.
5. Riley LW, Ko AI, Unger A, Reis MG: Slum health: diseases of neglected
populations. BMC Int Health Hum Rights 2007, 7:2.
6. Rahim M, Vaaler S, Keramat Ali S, Khan A, Hussain A, Nahar Q: Prevalence of
type 2 diabetes in urban slums of Dhaka, Bangladesh. Bangladesh Med
Res Counc Bull 2004, 30(2):60–70.
7. Anand K, Shah B, Yadav K, Singh R, Mathur P, Paul E, Kapoor SK: Are the
urban poor vulnerable to non-communicable diseases? A survey of risk
factors for non-communicable diseases in urban slums of Faridabad.
Natl Med J India 2007, 20(3):115–120.
8. Brashier B, Londhe J, Madas S, Vincent V, Salvi S: Prevalence of self-
reported respiratory symptoms, asthma and chronic bronchitis in slum
area of a rapidly developing Indian city. Open Journal of Respiratory
Diseases 2012, 2(3):73–81.
9. Mohan V, Mathur P, Deepa R, Deepa M, Shukla DK, Menon GR, Anand K,
Desai NG, Joshi PP, Mahanta J, Thankappan KR, Shah B: Urban rural
differences in prevalence of self-reported diabetes in India–the WHO-
ICMR Indian NCD risk factor surveillance. Diabetes Res Clin Pract 2008,
80(1):159–168.
Bhojani et al. BMC Health Services Research 2013, 13:306 Page 9 of 10
http://www.biomedcentral.com/1472-6963/13/306
 "&
 
10. Agarwal S: The state of urban health in India; comparing the poorest
quartile to the rest of the urban population in selected states and cities.
Environ Urban 2011, 23(1):13–28.
11. Government of India: Report of the committee on slum statistics/census. New
Delhi, India: Ministry of Housing and Urban Poverty Alleviation; 2010.
Available from: www.mhupa.gov.in/W_new/Slum_Report_NBO.pdf
(Accessed on 01/10/2012).
12. Government of India: Report of the expert group to review the methodology
for estimation of poverty. New Delhi, India: Planning Commission of India;
2009. Available from: www.planningcommission.nic.in/reports/genrep/
rep_pov.pdf (Accessed on 01/10/2012).
13. Minh HV, Ng N, Juvekar S, Razzaque A, Ashraf A, Hadi A, Soonthornthada K,
Bich TH, Kanungsukkasem U, Byass P: Self-reported prevalence of chronic
diseases and their relation to selected sociodemographic variableso: a
study in INDEPTH Asian sites, 2005. Prev Chronic Dis 2008, 5(3):5–9.
14. Puwar TI, Kumpavat B, Trivedi KN: Pattern of morbidity and health seeking
behavior in a slum area of Ahmedabad city in India. Internet J Health
2009, 9(2).
15. Samb B, Desai N, Nishtar S, Mendis S, Bekedam H, Wright A, Hsu J, Martiniuk
A, Celletti F, Patel K, Adshead F, McKee M, Evans T, Alwan A, Etienne C:
Prevention and management of chronic disease: a litmus test for health-
systems strengthening in low-income and middle-income countries.
Lancet 2010, 376:1785–1797.
16. World Health Organization: Innovative care for chronic conditions: building
blocks for action. Geneva, Switzerland: World Health Organization; 2002.
17. Department of AYUSH: About The Systems – AYUSH. http://www.
indianmedicine.nic.in/index1.asp?lang=1&linkid=17&lid=40
(Accessed on 01/10/2012).
18. Johns Hopkins University, Robert Wood Johnson Foundation: Chronic
Conditions: Making the Case for Ongoing Care (September 2004 Update).
Robert Wood Johnson Foundation; 2004. Available from: http://www.
partnershipforsolutions.org/DMS/files/chronicbook2004.pdf (Accessed on
01/10/2012).
19. National Center for Health Statistics, Jabin TB: Repoting chronic conditions in
the National Health Interview Survey - A review of tendencies from evaluation
studies and methodological test, Vital and Health Statistics Series 2, No. 105.
DHHS Pub. No. (PHS) 87–1379. Public Health Service. Washington: U.S.
Government Printing Office; 1987.
20. Agrawal S, Ebrahim S: Prevalence and risk factors for self-reported
diabetes among adult men and women in India: findings from a
national cross-sectional survey. Public Health Nutr 2011, 15(6):1065–1077.
21. Rao CR, Kamath VG, Shetty A, Kamath A: A study on the prevalence of type 2
diabetes in coastal Karnataka. Int J Diabetes Dev Ctries 2010, 30(2):80–85.
22. Thankappan KR, Shah B, Mathur P, Sarma PS, Srinivas G, Mini GK, Davidanam
M, Soman B, Vasan RS: Risk factor profile for chronic non- communicable
diseases: results of a community-based study in Kerala, India. Indian J
Med Res 2010, 131:53–63.
23. Misra A, Pandey RM, Devi JR, Sharma R, Vikram NK, Khanna N: High
prevalence of diabetes, obesity and dyslipidaemia in urban slum
population in northern India. Int J Obes 2001, 25:1722–1729.
24. Mohan V, Sandeep S, Deepa R, Shah B, Varghese C: Epidemiology of type 2
diabetes: Indian scenario. Indian J Med Res 2007, 125(3):217–230.
25. Deepa M, Pradeepa R, Anjana R, Mohan V: Noncommunicable diseases risk
factor surveillance: experience and challenge from India. Indian J
Community Med 2011, 36(Suppl 1):S50–S56.
26. Yiengprugsawan V, Lim LL, Carmichael GA, Sidorenko A, Sleigh AC:
Measuring and decomposing inequity in self-reported morbidity and
self- assessed health in Thailand. Int J Equity Health 2007, 6:23.
27. Deepa M, Anjana RM, Manjula D, Narayan KV, Mohan V: Convergence of
prevalence rates of diabetes and cardiometabolic risk factors in middle
and low income groups in urban India: 10-year follow-up of the Chennai
urban population study. J Diabetes Sci Technol 2011, 5(4):918–927.
28. Kar SS, Thakur JS, Virdi NK, Jain S, Kumar R: Risk factors for cardiovascular
diseases: is the social gradient reversing in nothern India? Natl Med J
India 2010, 23(4):206–209.
29. Griffiths PL, Bentley ME: The nutrition transition is underway in India.
J Nutr 2001, 131(10):2692–2700.
30. Williams R, Bhopal R, Hunt K: Coronary risk in a British Punjabi
population: comparative profile of non-biochemical factors. Int J
Epidemiol 1994, 23(1):28–37.
31. Daniel CR, Prabhakaran D, Kapur K, Graubard BI, Devasenapathy N,
Ramakrishnan L, George PS, Shetty H, Ferrucci LM, Yurgalevitch S, Chatterjee
N, Reddy KS, Rastogi T, Gupta PC, Mathew A, Sinha R: A cross- sectional
investigation of regional patterns of diet and cardio-metabolic risk in
India. Nutrition journal 2011, 10(12):1–13.
32. National Sample Survey Organization: Morbidity, health care and the
condition of aged NSS 60th round (January-June 2004). New Delhi, India:
National Sample Survey Organization; 2006.
33. Barua N, Pandav CS: The allure of the private practitioner: is this the only
alternative for the urban poor in India? Indian J Public Health 2011,
55(2):107–114.
34. Mili D: Migration and healthcareo: access to healthcare services by
migrants settled in Shivaji Nagar Slum of Mumbai, India. The Health 2011,
2(3):82–85.
35. Yadav K, Nikhil S, Pandav CS: Urbanization and health challenges: need to
fast track launch of the national urban health mission. Indian J
Community Med 2011, 36(1):3–7.
36. Banerjee A, Jadhav S, Khedkar D, Bhawalkar J, Rathod H: Access to health
services among slum dwellers in an industrial township and surrounding
rural areas: a rapid epidemiological assessment. J Fam Med Primary Care
2012, 1(1):20–26.
37. Ergler CR, Sakdapolrak P, Bohle H-G, Kearns RA: Entitlements to health care:
why is there a preference for private facilities among poorer residents of
Chennai, India? Soc Sci Med 2011, 72:327–337.
38. Kochar A: Evaluating familial support for the elderly: the intrahousehold
allocation of medical expenditures in rural Pakistan. Econ Dev Cult
Change 1999, 47(3):620–656.
39. Lena A, Ashok K, Padma M, Kamath V, Kamath A: Health and social
problems of the elderly: a cross-sectional study in Udupi taluk,
karnataka. Indian J Community Med 2009, 34(2):131–134.
40. Chokkanathan S, Lee AEY: Elder mistreatment in urban India: a
community based study. J Elder abuse Negl 2005, 17(2):45–61.
41. Sundar R, Sharma A: Morbidity and utilisation of healthcare services: a
survey of urban poor in Delhi and Chennai. Econ Pol Wkly 2002,
37(47):4729–4740.
42. Bhojani U, Thriveni BS, Devadasan R, Munegowda CM, Devadasan N,
Kolsteren P, et al: Out-of-pocket healthcare payments on chronic
conditions impoverish urban poor in Bangalore, India. BMC Publ Health
2012, 12:990.
43. Subramanian SV, Subramanyam MA, Selvaraj S, Kawachi I: Are self-reports
of health and morbidities in developing countries misleading? Evidence
from India. Soc Sci Med 2009, 68(2):260–265.
44. Ministry of Health and Family Welfare: National Urban Health Misison (2008–
2012): Meeting the health challenges of urban population especially the ueban
poor (with special focus on urban slums) - Draft for discussion. New Delhi, India:
Ministry of Health and Family Welfare; 2008. Available from: www.uhrc.in/
downloads/Reports/NUHM-Draft.pdf (Accessed on 01/10/2012).
doi:10.1186/1472-6963-13-306
Cite this article as: Bhojani et al.: No longer diseases of the wealthy:
prevalence and health-seeking for self-reported chronic conditions
among urban poor in Southern India. BMC Health Services Research
2013 13:306.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Bhojani et al. BMC Health Services Research 2013, 13:306 Page 10 of 10
http://www.biomedcentral.com/1472-6963/13/306
 #
Addendum 
In this published paper, we used an independent variable called ‘household poverty status’ to 
indicate individuals living in above-the-poverty-line households or below-the-poverty-line 
households. 36.6% of the sample (KG Halli) population did not possess the ration card (proof of 
household poverty status) and hence we had excluded them from the analysis. Based on 
suggestion of one of the reviewers, we grouped such individuals into a new category under this 
variable. We thus created three categories under the variable ‘household poverty status’ i.e. (1) 
above-the-poverty-line; (2) below-the-poverty-line; and (3) no-ration-card. Similarly, 
considering that diabetes is uncommon among individuals under age of twenty years, we 
categorized ‘age group’ variable based on the reviewer’s suggestion. We created three 
categories, namely 20-39 years, 40-59 years, and 60 years or above. After redefining these two 
independent variables we analyzed predictors of self-reported chronic conditions (see Table 2A) 
and predictors of seeking care from government health services (see Table 4A).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 #
Table 2A: Predictors of self-reported chronic conditions 
 
Predictor variables Overall chronic conditions Diabetes Hypertension 
 Adjusted odds 
ratio* (95%CI) 
p Value Adjusted odds 
ratio* (95%CI) 
p Value Adjusted odds 
ratio* (95%CI) 
p Value 
Sex       
Male -  -  -  
Female 3.3 
(2.8, 4.0) 
<0.001 2.2 
(1.6, 2.9) 
<0.001 8.3 
(5.8, 11.9) 
<0.001 
Age groups (years)       
20-39 -  -  -  
40-59 7.6 
(6.5, 8.9) 
<0.001 10.8 
(8.4, 13.8) 
<0.001 12.3  
(10.5, 14.5) 
<0.001 
 60 13.1 
(9.8, 17.4) 
<0.001 16.1  
(10.5, 24.8) 
<0.001 33.5  
(26.6, 42.3) 
<0.001 
Monthly per capita 
income 
      
First quintile -  -  -  
Second quintile 0.9 
(0.8, 1.0) 
0.202 1.0 
(0.8, 1.2) 
0.854 1.1 
(0.9, 1.3) 
0.191 
Third quintile 0.8 
(0.6, 1.0) 
0.027 0.9 
(0.7, 1.3) 
0.696 1.1 
(1.0, 1.3) 
0.112 
Fourth quintile 0.7 
(0.5, 0.9) 
0.004 0.9 
(0.5, 1.4) 
0.570 1.0 
(0.9, 1.2) 
0.721 
Fifth quintile 0.6 
(0.4, 0.8) 
0.002 0.8 
(0.5, 1.5) 
0.580 1.1 
(1.0, 1.3) 
0.108 
Household poverty 
status 
      
Above the poverty 
line 
-  -  -  
Below the poverty 
line 
0.7 
(0.6, 0.8) 
<0.001 0.6 
(0.5, 0.8) 
<0.001 0.7 
(0.6, 0.8) 
<0.001 
No ration card 0.9 
(0.8, 1.0) 
0.089 0.9 
(0.8, 1.0) 
0.016 0.9 
(0.8, 1.0) 
0.111 
Religion       
Islam -  -  -  
Hinduism 0.9 
(0.8, 1.0) 
0.060 0.9 
(0.8, 1.0) 
0.115 0.9 
(0.8, 1.0) 
0.182 
Christianity 1.2 
(1.0, 1.4) 
0.104 0.9 
(0.8, 1.1) 
0.356 1.1 
(0.9, 1.4) 
0.216 
Interaction terms       
Sex*Monthly per 
capita income 
  0.9 
(0.8, 0.9) 
0.001   
Sex*Religion 0.7 
(0.6, 0.8) 
<0.001   0.7 
(0.6, 0.8) 
<0.001 
Sex*Age group     0.7 
(0.6, 0.8) 
<0.001 
Age group*Monthly 
per capita income 
1.1 
(1.0, 1.1) 
<0.001 1.1 
(1.0, 1.1) 
0.005   
- Referent category 
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Table 4A: Predictors of seeking care from government health services (opposed to private health services) 
Predictor variables Overall chronic conditions Diabetes Hypertension 
Adjusted odds 
ratio* (95%CI) 
p Value Adjusted odds 
ratio* (95%CI) 
p Value Adjusted 
odds ratio* 
(95%CI) 
p Value 
Age groups (years) 
 40 - - -
40-50 1.3 
(0.9, 1.9) 
0.118 2.6
(1.1, 6.1) 
0.023 1.5
(1.0, 2.3) 
0.072 
50-60 2.0 
(1.2, 3.4) 
0.007 6.0
(1.9, 19.3) 
<0.002 1.9
(1.1, 3.5) 
0.025 
 60 4.1 
(2.1, 8.1) 
<0.001 14.3
(3.1, 66.6) 
0.001 3.7
(1.7, 8.1) 
0.001 
Monthly per capita 
income 
First quintile - - 
Second quintile 0.6 
(0.4, 0.8) 
<0.001 0.4 
(0.3, 0.6) 
<0.001 
Third quintile 0.5 
(0.3, 0.7) 
<0.001 0.3 
(0.2, 0.5) 
<0.001 
Fourth quintile 0.3 
(0.2, 0.5) 
<0.001 0.2 
(0.1, 0.3) 
<0.001 
Fifth quintile 0.2 
(0.1, 0.5) 
<0.001 0.1 
(0.0, 0.3) 
<0.001 
Household poverty 
status 
Above the poverty line - - 
Below the poverty line 1.7 
(0.4, 1.2) 
0.197 1.8 
(1.1, 3.0) 
0.028 
No ration card 1.8 
(1.1, 3.0) 
0.014 2.4 
(1.3, 4.3) 
0.003 
Religion 
Islam - -  -
Hinduism 0.7 
(0.4, 1.2) 
0.197 1.1
(0.8, 1.5) 
0.653 1.1
(0.6, 1.9) 
0.710 
Christianity 0.3 
(0.1, 0.9) 
0.033 0.9
(0.6, 1.5) 
0.860 0.5
(0.2, 1.5) 
0.238 
Tiers of health 
services 
Clinics/health centers - - - 
Referral hospitals 1.7 
(1.1, 2.6) 
0.012 2.1
(0.9, 5.1) 
0.083 1.6
(1.0, 2.7) 
0.058 
Super-specialty 
hospitals 
20.2 
(9.6, 42.6) 
<0.001 28.4
(5.9, 137.8) 
<0.001 10.7
(4.3, 26.8) 
<0.001 
Interaction terms 
Age group*Tiers of 
health services 
0.8 
(0.7, 0.9) 
<0.001 0.7
(0.6, 0.9) 
0.003 0.8
(0.7, 0.9) 
0.005 
Monthly per capita 
income*Religion 
1.1 
(1.0, 1.20 
0.015 1.1 
(1.0, 1.3) 
0.016 
Household poverty 
status*Religion 
0.9 
(0.7, 1.0) 
0.095 0.8 
(0.6, 1.0) 
0.029 
Household poverty 
status*Tiers of health 
services 
1.1 
(1.0, 1.2) 
0.063 
Religion*Tiers of 
health services 
1.2 
(1.0, 1.4) 
0.058
- Referent category 
 # 
We conducted a census covering all the households in KG Halli and all the individuals within 
those households. We used OLS regression to analyze predictors of prevalence of self-reported 
chronic conditions without consideration for design defects. However, as pointed by one of the 
reviewers, the sampling could be seen as one-stage cluster sample where households are primary 
sampling units and individuals within households are elementary sampling units. We analyzed 
data further to account for clustering at household level. We did this using two separate 
techniques: (1) using survey commands in STATA (11.2) where dataset is defined as one-stage 
clustered sample; and (2) using multilevel mixed-effect modeling. Table 2B, Table 2C and 
Table 2D provide side-by-side presentation of regression results from OLS regression, survey 
commands in STATA (11.2) and multilevel modeling in STATA (11.2) with regard to 
predictors of self-reported chronic conditions, diabetes and hypertension respectively. There are 
minor variations in estimates (more so for standard errors, p values) after adjusting for 
clustering. The overall results remain similar and effects are in the same directions.  
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Table 2B: Predictors of self-reported chronic conditions 
 
 OLS regression in STATA Survey method (one-stage 
clustered sampling) in STATA 
Multilevel mixed-effect regression 
in STATA 
Predictor 
variables 
 
Adjusted 
odds ratio 
(95%CI) 
Standard 
error 
P value Adjusted 
odds ratio 
(95%CI) 
Standard 
error 
P value Adjusted 
odds ratio 
(95%CI) 
Standard 
error 
P value 
Sex          
Male - - - - - - - - - 
Female 3.2 
(2.6, 4.0) 
0.354 <0.001 3.2 
(2.6, 4.0) 
0.343 <0.001 3.5 
(2.8, 4.4) 
0.403 <0.001 
Age groups 
(years) 
         
19 - - - - - - - - - 
20-39 6.7 
(4.8, 9.5) 
1.173 <0.001 6.7 
(4.8, 9.2) 
1.099 <0.001 6.8 
(4.8, 9.6) 
1.198 <0.001 
40 58.8 
(36.3, 95.2) 
14.477 <0.001 58.8 
(37.2, 92.8) 
13.701 <0.001 66.9 
(40.7, 110.0) 
16.979 <0.001 
Monthly per 
capita 
income 
         
First quintile - - - - - - - - - 
Second 
quintile 
0.8 
(0.6, 1.0) 
0.098 0.047 0.8 
(0.6, 1.0) 
0.101 0.051 0.8 
(0.6, 1.0) 
0.105 0.061 
Third quintile 0.5 
(0.3, 0.8) 
0.108 0.002 0.5 
(0.3, 0.8) 
0.111 0.002 0.5 
(0.3, 0.8) 
0.111 0.002 
Fourth 
quintile 
0.4 
(0.2, 0.7) 
0.111 0.001 0.4 
(0.2, 0.7) 
0.114 0.001 0.4 
(0.2, 0.7) 
0.113 0.001 
Fifth quintile 0.2 
(0.1, 0.5) 
0.969 <0.001 0.2 
(0.1, 0.5) 
0.099 0.001 0.2 
(0.1, 0.5) 
0.095 <0.001 
Household 
poverty 
status 
         
Above the 
poverty line 
- - - - - - - - - 
 3.0 
(1.5, 5.8) 
1.019 0.002 3.0 
(1.5, 5.8) 
1.016 0.002 3.2 
(1.6, 6.3) 
1.108 0.001 
Religion          
Islam - - - - - - - - - 
Hinduism 0.9 
(0.8, 1.1) 
0.062 0.227 0.9 
(0.8, 1.1) 
0.064 0.239 0.9 
(0.8, 1.1) 
0.067 0.196 
Christianity 1.2 
(1.0, 1.5) 
0.123 0.078 1.2 
(1.0, 1.5) 
0.122 0.074 1.2 
(1.0, 1.5) 
0.134 0.097 
Interaction 
terms 
         
Sex*Religion 0.7 
(0.6, 0.8) 
0.047 <0.001 0.7 
(0.6, 0.8) 
0.045 <0.001 0.7 
(0.6, 0.8) 
0.048 <0.001 
          
Age 
group*Month
ly per capita 
income 
1.1 
(1.1, 1.2) 
0.041 <0.001 1.1 
(1.0, 1.2) 
0.042 <0.001 1.2 
(1.1, 1.2) 
0.043 <0.001 
Age 
group*House
hold poverty 
status 
0.6 
(0.5, 0.8) 
0.074 <0.001 0.6 
(0.5, 0.7) 
0.074 <0.001 0.6 
(0.4, 0.7) 
0.073 <0.001 
- Referent category 
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Table 2C: Predictors of self-reported diabetes 
 
 OLS regression in STATA Survey method (one-stage clustered 
sampling) in STATA 
Multilevel mixed-effect regression in 
STATA 
Predictor 
variables 
 
Adjusted 
odds ratio 
(95%CI) 
Standard 
error 
P value Adjusted 
odds ratio 
(95%CI) 
Standard 
error 
P value Adjusted 
odds ratio 
(95%CI) 
Standard 
error 
P value 
Sex          
Male - - - - - - - - - 
Female 2.5 
(1.8, 3.5) 
0.432 <0.001 2.5 
(1.8, 3.5) 
0.435 <0.001 2.6 
(1.8, 3.8) 
0.486 <0.001 
Age groups 
(years) 
         
19 - - - - - - - - - 
20-39 10.9 
(4.9, 24.0) 
4.389 <0.001 10.9 
(4.9, 23.9) 
4.359 <0.001 10.6 
(4.8, 23.5) 
4.312 <0.001 
40 106.8 
(40.7, 280.2) 
52.565 <0.001 106.8 
(40.6, 281.3) 
52.753 <0.001 116.9 
(44.1, 309.9) 
58.160 <0.001 
Monthly per 
capita 
income 
         
First quintile - - - - - - - - - 
Second 
quintile 
0.8 
(0.5, 1.2) 
0.171 0.226 0.8 
(0.5, 1.2) 
0.173 0.232 0.8 
(0.5, 1.2) 
0.178 0.243 
Third quintile 0.5 
(0.2, 1.1) 
0.205 0.097 0.5 
(0.2, 1.1) 
0.206 0.098 0.5 
(0.2, 1.1) 
0.207 0.097 
Fourth 
quintile 
0.3 
(0.1, 1.1) 
0.204 0.072 0.3 
(0.1, 1.1) 
0.205 0.074 0.3 
(0.1, 1.1) 
0.203 0.072 
Fifth quintile 0.2 
(0.1, 1.1) 
0.191 0.072 0.2 
(0.1, 1.1) 
0.191 0.072 0.2 
(0.1, 1.1) 
0.187 0.069 
Household 
poverty 
status 
         
Above the 
poverty line 
- - - - - - - - - 
Below the 
poverty line 
0.6 
(0.5, 0.7) 
0.066 <0.001 0.6 
(0.5, 0.7) 
0.069 <0.001 0.6 
(0.4, 0.7) 
0.070 <0.001 
Religion          
Islam - - - - - - - - - 
Hinduism 1.0 
(0.8, 1.1) 
 
0.070 
0.527 1.0 
(0.8, 1.1) 
0.074 0.545 1.0 
(0.4, 0.7) 
0.080 0.550 
Christianity 1.0 
(0.8, 1.2) 
0.093 0.665 1.0 
(0.8, 1.2) 
0.098 0.0682 1.0 
(0.8, 1.2) 
0.105 0.686 
Interaction 
terms 
         
Sex*Religion - - - - - - - - - 
Sex*Monthly 
per capita 
income 
0.8 
(0.8, 0.9) 
0.039 <0.001 0.8 
(0.8, 0.9) 
0.038 <0.001 0.8 
(0.8, 0.9) 
0.040 <0.001 
Age 
group*Month
ly per capita 
income 
1.2 
(1.0, 1.4) 
0.078 0.007 1.2 
(1.1, 1.4) 
0.078 <0.001 1.2 
(1.1, 1.4) 
0.080 0.006 
- Referent category 
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Table 2D: Predictors of self-reported hypertension 
OLS regression in STATA Survey method (one-stage clustered 
sampling) in STATA 
Multilevel mixed-effect regression in 
STATA 
Predictor 
variables 
Adjusted 
odds ratio 
(95%CI) 
Standard 
error 
P value Adjusted 
odds ratio 
(95%CI) 
Standard 
error 
P value Adjusted 
odds ratio 
(95%CI) 
Standard 
error 
P value 
Sex 
Male - - - - - - - - -
Female 4.6 
(3.6, 5.8) 
0.579 <0.001 4.6 
(3.6, 5.8) 
0.557 <0.001 5.1 
(3.9, 6.6) 
0.685 <0.001 
Age groups 
(years) 
19 - - - - - - - - -
20-39 12.2 
(7.3, 20.3) 
3.173 <0.001 12.2 
(7.3, 20.2) 
3.152 <0.001 12.3 
(7.4, 20.7) 
3.248 <0.001 
40 116.1 
(59.5, 226.4) 
39.551 <0.001 116.1 
(59.8, 225.2) 
39.233 <0.001 133.3 
(67.3, 263.9) 
46.463 <0.001 
Monthly per 
capita 
income 
First quintile - - - - - - - - -
Second 
quintile 
0.8 
(0.6, 1.1) 
0.129 0.211 0.8 
(0.6, 1.1) 
0.127 0.203 0.8 
(0.6, 1.2) 
0.138 0.268 
Third quintile 0.6 
(0.4, 1.0) 
0.160 0.056 0.6 
(0.4, 1.0) 
0.156 0.050 0.6 
(0.4, 1.0) 
0.166 0.068 
Fourth 
quintile 
0.4 
(0.2, 0.9) 
0.160 0.023 0.4 
(0.2, 0.9) 
0.156 0.020 0.4 
(0.2, 0.9) 
0.165 0.027 
Fifth quintile 0.3 
(0.1, 0.9) 
0.162 0.026 0.3 
(0.1, 0.8) 
0.157 0.021 0.3 
(0.1, 0.9) 
0.166 0.029 
Household 
poverty 
status 
Above the 
poverty line 
- - - - - - - - -
Below the 
poverty line 
1.9 
(0.7, 4.9) 
0.909 0.196 1.9 
(0.7, 4.8) 
0.893 0.188 2.0 
(0.8, 5.3) 
0.990 0.158 
Religion 
Islam - - - - - - - - -
Hinduism 0.9 
(0.8, 1.1) 
0.072 0.177 0.9 
(0.8, 1.1) 
0.074 0.186 0.9 
(0.7, 1.0) 
0.077 0.159 
Christianity 1.2
(0.9, 1.5) 
0.146 0.175 1.2 
(1.0, 1.5) 
0.144 0.167 1.2 
(0.9, 1.5) 
0.157 0.211 
Interaction 
terms 
Sex*Religion 0.7
(0.8, 1.1) 
0.052 <0.001 0.7 
(0.6, 0.8) 
0.050 <0.001 0.7 
(0.6, 0.8) 
0.053 <0.001 
Age 
group*Month
ly per capita 
income 
1.1 
(1.0, 1.2) 
0.051 0.019 1.1 
(1.0, 1.2) 
0.049 0.016 1.1 
(1.0, 1.2) 
0.052 0.020 
Age 
group*House
hold poverty 
status 
0.7 
(0.5, 1.0) 
0.122 0.039 0.7 
(0.5, 1.0) 
0.119 0.036 0.7 
(0.5, 1.0) 
0.120 0.027 
- Referent category 
 #$
Chapter 2. Healthcare expenditure and its impact on patients 
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Abstract
Background: The burden of chronic conditions is on the rise in India, necessitating long-term support from
healthcare services. Healthcare, in India, is primarily financed through out-of-pocket payments by households.
Considering scarce evidence available from India, our study investigates whether and how out-of-pocket payments
for outpatient care affect individuals with chronic conditions.
Methods: A large census covering 9299 households was conducted in Bangalore, India. Of these, 3202 households
that reported presence of chronic condition were further analysed. Data was collected using a structured
household-level questionnaire. Out-of-pocket payments, catastrophic healthcare expenditure, and the resultant
impoverishment were measured using a standard technique.
Results: The response rate for the census was 98.5%. Overall, 69.6% (95%CI=68.0-71.2) of households made
out-of-pocket payments for outpatient care spending a median of 3.2% (95%CI=3.0-3.4) of their total income.
Overall, 16% (95%CI=14.8-17.3) of households suffered financial catastrophe by spending more than 10% of
household income on outpatient care. Occurrence and intensity of financial catastrophe were inequitably high
among poor. Low household income, use of referral hospitals as place for consultation, and small household size
were associated with a greater likelihood of incurring financial catastrophe.
The out-of-pocket spending on chronic conditions doubled the number of people living below the poverty line in
one month, with further deepening of their poverty. In order to cope, households borrowed money (4.2%
instances), and sold or mortgaged their assets (0.4% instances).
Conclusions: This study provides evidence from India that the out-of-pocket payment for chronic conditions, even
for outpatient care, pushes people into poverty. Our findings suggest that improving availability of affordable
medications and diagnostics for chronic conditions, as well as strengthening the gate keeping function of the
primary care services are important measures to enhance financial protection for urban poor. Our findings call for
inclusion of outpatient care for chronic conditions in existing government-initiated health insurance schemes.
Keywords: Chronic, Impoverishment, Healthcare expenditure, Out-of-pocket, India, Outpatient care
* Correspondence: upendra@iphindia.org
1Institute of Public Health, 250, 2 C Cross, 2 C Main, Girinagar, First Phase,
Bangalore 560085, Karnataka, India
2Department of Public Health, Institute of Tropical Medicine, Nationalestraat
155, 2000 Antwerp, Belgium
© 2012 Bhojani et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
Bhojani et al. BMC Public Health 2012, 12:990
http://www.biomedcentral.com/1471-2458/12/990
 $
 
 
Background
With an epidemiological transition underway in India,
the burden of chronic and non-communicable diseases
is on the rise. In 2005, these conditions were responsible
for 53% of all deaths, and their proportional impact is
expected to increase to 67% in 2020 [1]. Chronic condi-
tions, which include most non-communicable diseases
but also some communicable diseases, require continu-
ous medical care complemented by long-term support
from healthcare services. Responding to the care
demands of people with chronic conditions is a chal-
lenge in most low- and middle-income countries, includ-
ing India, where the health system is weak and remains
primarily oriented towards the management of infectious
diseases, and maternal and child healthcare [1-3]. Health
system strengthening is increasingly advocated as a cen-
tral strategy in the endeavour to improve care for
chronic conditions in these countries [2,4].
Health financing is one of the building blocks of health
systems [5,6]. Health systems, ideally, should be financed
in a way that people can use healthcare services without
financial hardship [5]. In India, 71.1% of healthcare is
financed through out-of-pocket (OOP) payments by
households at the time and point of healthcare use [7].
In 2004–2005, 64.4% of households in India had to incur
OOP payments for healthcare [8]. OOP payments act as
the primary barrier to access healthcare services in India,
and lead to significant impoverishment among those
who use the services [8,9]. In fact, Berman and collea-
gues [10] reported that in 2004, approximately 6.2% of
Indians fell below the poverty line due to OOP payments
for healthcare; a greater proportion of them for out-
patient care (4.9%) than for inpatient care (1.3%), while
expenditure for medications constituted the greatest
share (71.2%). We hypothesise that people with chronic
conditions are likely to incur higher OOP payments for
outpatient care, as they need periodic outpatient visits
and regular medication on a long-term basis. Such pay-
ments may impoverish them and even push them below
the poverty line.
Despite several recent studies examining OOP pay-
ments for healthcare in India, very few of them report
findings disaggregated by type of care (outpatient/in-
patient), location (urban/rural) and type of ailments
(acute/chronic). Only one study from West Bengal
reported some findings on OOP payments for chronic
disease care, and its impact on households [11,12]. This
study showed that households spent 4.1% of their annual
expenditure on chronic disease care. It also indicated
that the OOP payments for outpatient care were more
strongly associated with financial catastrophe than those
for inpatient care.
The purpose of this study is to contribute to this
knowledge gap by investigating whether and how OOP
payments for outpatient care affect individuals with
chronic conditions in Kadugondanahalli (KG Halli), a
poor urban neighbourhood in South India.
Context
KG Halli, a site of this study, is one of the 198 administra-
tive units of Bangalore city, a metropolitan capital of
Karnataka. KG Halli has a population of more than 44,500
individuals spread over 0.7 square kilometre [13]. KG Halli
includes an area classified as a slum, and the median in-
come of KG Halli residents is INR 73.3 (USD 1.5) per
capita per day [13]. A ‘slum’ is a compact settlement of
poorly built tenements with inadequate sanitary and
drinking water facilities [14]. The population in KG Halli
is a social mix, with people speaking five different lan-
guages and representing all major religions of the country.
KG Halli also has pluralistic healthcare services.
Government provides care through an urban health
centre and a community health centre, run by the muni-
cipal and provincial governments, respectively. These fa-
cilities provide outpatient care and outreach services
using allopathic (or ‘modern’) medicine. These health
centres provide free care to people living below the pov-
erty line, whereas other users need to pay nominal user
fees for some of the services. Additionally, there are at
least 32 private healthcare providers (excluding dentists
and paramedics) from various systems of medicine (pri-
marily Unani, Ayurveda, Allopathy and Homeopathy)
[13]. Private healthcare provision is through several
single-doctor clinics and four private hospitals. All of the
private facilities provide outpatient care, but only the
hospitals provide inpatient facilities, with their capacity
ranging from 50 to 100 beds. There are several private
pharmacies and laboratories in KG Halli. Private sec-
tor is largely unregulated and works on fee-for-service
basis [13].
KG Halli is the field site for the Urban Health Action
Research Project (UHARP) of the Institute of Public
Health (IPH), Bangalore, since 2009 [15]. KG Halli was
purposefully selected for the UHARP to study how ac-
cess to quality healthcare could be improved in a poor
urban community with a pluralistic healthcare system.
The residents as well as healthcare providers in KG Halli
have identified difficulties in affording healthcare as one
of the major issues in the area.
The specific objectives of the present study were
therefore to assess the i) incidence and extent of the
OOP payments on outpatient care for chronic condi-
tions; ii) incidence of the financial catastrophe due to
OOP payments; and iii) resultant impoverishment
among residents of KG Halli. The result of this study
would feed into UHARP and serve as an avenue for dis-
cussion and action by stakeholders in the area to im-
prove affordability of chronic condition care.
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Methods
Study design
We report findings from a large cross-sectional study
(census) conducted between June 2009 and March 2010
covering all of the households in KG Halli. Of the 9299
households covered in the census, we further analysed
data of 3202 households that reported having one or
more members with a chronic condition.
Data collection and management
We collected data using a structured household-level
questionnaire with close-ended questions about socio-
demographic characteristics, self-reported illness profile,
healthcare seeking behaviour, and healthcare expend-
iture. The questionnaire was developed in English and
translated into Kannada, a regional language commonly
spoken in KG Halli.
The questionnaire was field tested and refined.
Trained data collectors, who were from a similar socioe-
conomic background to that of the respondents and
were fluent in regional languages, administered the
questionnaire. Given that most earning members in the
households go out for work for most of the day, the only
eligibility criterion we employed for choosing the re-
spondent was to have any family member present aged
18 years or older. The flowchart in Figure 1 reveals strat-
egies employed to improve the response rate and the
households included at various stages of the census.
All the completed questionnaires were examined
for internal validation. Data were externally validated
by randomly selecting one in twenty completed ques-
tionnaires and revisiting the household to confirm
responses. Trained data entry operators entered the data
using EpiData Entry 3.1 (The EpiData Association,
Odense Denmark).
Ethics considerations
At the time of this study, the Institute of Public Health,
Bangalore did not have Institutional Ethics Committee,
and a policy requiring a formal ethics approval for non-
clinical survey research. However, we followed ethical
principles set for such research.
Considering the low literacy level, linguistic pluralism,
and perceived worries/reservations around signing docu-
ments among sample population, we preferred to seek
informed verbal consent from participants. The partici-
pants were explained, in the language that they were
confortable with, the purpose of the study, voluntary
and anonymous nature of participation in the study,
including their rights to withdraw participation at any
stage during questionnaire administration. Outcome of
the consent process was recorded (as refusal or agree-
ment) in the questionnaire. Data on refusal by partici-
pants was maintained (Figure 1). Confidentiality of
participants and their family members was assured. Data
privacy was maintained: physical forms were stored in a
locked metal container at the Institute of Public Health,
whereas electronic data were stored in a secured folder
in computers of first and second authors. Only research-
ers of UHARP had access to the data, only for the re-
search purpose.
Measures and analyses
The dependent variables used in this study are described
below.
OOP payments for healthcare
We measured OOP payment as the sum of all healthcare
related expenditures made by individuals/households
within 30 days preceding the census at the time when
healthcare services were received [16]. We collected data
Figure 1 Sample constitution. This figure depicts the number of households included in the survey at various stages. Apart from the specific
strategies used to enhance the response rate, this figure explains how the response rate (98.5%) to the survey was calculated.
Bhojani et al. BMC Public Health 2012, 12:990 Page 3 of 13
http://www.biomedcentral.com/1471-2458/12/990
 $
on ‘direct medical care’ (i.e., expenditures for consult-
ation fees, facility charges, expenses for medications and
laboratory investigations) and ‘other’ indirect expendi-
tures (i.e., expenditures for travel, food, and any informal
payments, such as bribes or kickbacks). We report the
incidence of OOP payments and the median OOP pay-
ment per month.
Catastrophic healthcare expenditure (CHE)
We measured CHE and its impact on households/indivi-
duals using the technique and indicators adapted from
O’Donnell et al. [17]. We measured the incidence, inten-
sity, and distributional fairness (across income quintiles)
of CHE. We used household monthly income as a de-
nominator in calculating the CHE instead of the usually
recommended household consumption expenditure, or
non-food expenditure, because we did not have data on
the latter.
Headcount
Headcount is the percentage of households whose
monthly OOP expenditure, as fraction of monthly
household income, for outpatient care (for chronic con-
ditions) exceeded a particular threshold. Most com-
monly accepted and used threshold in literature has
been 10% at which households are usually forced to cut
down their subsistence needs [18]. We calculated the
headcount at four different thresholds i.e. 5%, 10%, 15%,
and 20% using the following formula,
Headcount ¼ 1
N
! "XN
i¼1
Ei
[17] where E is an indicator equal to one if Ti/Xi > z and
zero otherwise, Ti is the OOP expenditure by a house-
hold i, Xi is the income of a household i, z is the given
catastrophic threshold, and N is the sample size.
Overshoot
Headcount only suggests the percentage of households
that spent OOP beyond a particular threshold but does
not give an idea on how far (intensity) they spent beyond
the threshold. Overshoot measures the degree by which
an average OOP expenditure (in entire sample) crossed
the given catastrophic threshold. We measured the over-
shoot by using the following formula,
Overshoot ¼ 1
N
! "XN
i¼1
Oi
[17] where the excess payment of household i is defined
as Oi = Ei((Ti/Xi) − z).
Mean positive overshoot
Unlike the overshoot that uses all the households as de-
nominator, the Mean Positive Overshoot (MPO) uses only
those households that have actually experienced CHE as
the denominator. Hence MPO measures the degree by
which the average OOP expenditure by households that
have experienced catastrophe has exceeded the given cata-
strophic threshold. We measured the MPO by using the
following formula,
Mean positive overshoot MPOð Þ
¼ Overshoot=Headcount
[17]. Hence if household i experienced the CHE, it would
have spent (MPOi + z) percentage of the household in-
come on healthcare.
Concentration curve & index
Concentration curve and index help to understand the
distribution of CHE across the income quintiles. Con-
centration curve above the 45-degree line (line of equal-
ity) leads to negative value for concentration index and
suggests disproportionately higher concentration of ca-
tastrophe among the poor households and vice versa.
When the concentration index is zero, it suggests the
absence of the income-related inequalities in distribution
of CHE. Concentration index has been calculated using
the following formula,
Concentration index CIð Þ ¼ p1L2$ p2L1ð Þ
þ p2L3$ p3L2ð Þ
þ p3L4$ p4L2ð Þ
þ p4L5$ p5L4ð Þ
[17] where p is the cumulative percentage of households
ranked by their monthly income, L is the cumulative
percentage of households experiencing catastrophe for
the corresponding p. Numbers (1 to 5) suggest the rele-
vant income quintile.
The independent variables used in the study are
described below.
Chronic condition
There is no standard definition available for a chronic con-
dition. It is generally defined as an illness or impairment
that lasts for a long duration. The minimum time period
for an illness to be considered chronic varies depending
on the source of the definition: ranging from three months
to one year [19,20]. We considered the presence of a
chronic condition when any individual was taking medica-
tions on a daily basis for 30 days preceding the census.
Respondents usually reported cases where family members
were prescribed regular medication by a healthcare pro-
vider but were unable to take the medication for various
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reasons. We recorded such instances as the presence of
chronic conditions.
Type of healthcare services – as place for consultation
The type of healthcare service was defined as either gov-
ernment or private, depending on the ownership of the
healthcare facility used by patient as the first contact
point where consultation happened. This does not ne-
cessarily mean that all of the healthcare was received at
this facility. For example, a person with diabetes who
contacts a government health centre for a consultation
might be asked to use a private laboratory for blood
sugar measurements and/or a private pharmacy for
medications if these services are not available at this
facility. This is, unfortunately, often the case. In this
example, we would define the government healthcare
service as being the place for consultation. The patient’s
healthcare expenditure, however, would include the
expenditures for services received from the government
health centre as well as those incurred for private
laboratory and pharmacy services.
Levels of healthcare services
We defined three levels of healthcare services, depend-
ing on where the person with a chronic condition was
being managed at the time of the census: i) clinics/health
centres; ii) referral hospitals with in-patient facilities;
and iii) super-specialty hospitals attached to the medical
schools. These three groups of facilities roughly corres-
pond to primary, secondary and tertiary healthcare ser-
vices, respectively. However, it is important to note that
in India, the levels of healthcare services are not very
distinct. In other words, there is poor gate keeping e.g.,
outpatient care for minor ailments and/or chronic con-
ditions is often provided by all three levels rather than
being limited to only clinics/health centres.
We used the per capita household income, household
size, and the type of ration card as other independent
variables. A ration card is a document issued to house-
holds by government authorities to enable access to es-
sential commodities at subsidised rates. It has also
become an important identity card for households’ offi-
cial poverty status (above or below the poverty line) to
access many welfare schemes.
We used STATAW 11 (StataCorp LP, Texas, USA) to
perform univariate and bivariate analyses. Associations
and comparisons between variables were assessed using
the chi-squared and Wilcoxon rank-sum test.
Results
The overall response rate for the census was 98.5%
(Figure 1). The median age of the respondents was 35
years, and 75.1% of them were women. Of the 9,299
families surveyed, 3202 families (34.4%) reported having
one or more family member (total 3844 individuals) with
a chronic condition. Of those who reported presence of
chronic condition, 3029 families (94.6%) or 3782 indivi-
duals (98.4%) sought healthcare from healthcare facilities
at some point in time. Rest of them either did not seek
care or used self-medication. Table 1 provides the major
characteristics of the sample population.
OOP payments
We found that 69.6% (95%CI=68.0-71.2) of households
made OOP payments for outpatient care for chronic
conditions in the 30 days preceding the census. Overall,
68.1% (95%CI=66.6-69.5) of the chronic conditions led
to OOP payments. The incidence of OOP payments var-
ied according to the type and level of healthcare services
sought (Table 2). There was no statistically significant
difference in the incidence of OOP payments between
government (72.5%) and private (69.3%) sectors as a
place for consultation. The incidence of OOP payments
was greatest at the level of super-specialty hospitals, fol-
lowed by referral hospitals and clinics/health centres.
However, this difference was statistically significant only
when the government sector was used as a place for
consultation. The odds for incurring OOP payments was
2.6 times greater (95%CI=1.7-3.9) for ailments treated at
super-specialty government hospitals compared with
government health centres.
For the households that made OOP payments, the
monthly median OOP payment on outpatient care was
INR 400 (95%CI=380-403.5) (USD 8.1). The median
OOP payments on direct medical care was INR 360
(USD 7.3). Median OOP payments on the other items
(indirect expenditure) was zero, meaning 50% of house-
holds did not incur OOP payments on such items. The
median OOP payment per chronic condition was INR
320 (95%CI=300-350) (USD 6.5), with greatest share on
direct medical care.
The median monthly OOP payment per chronic con-
dition was significantly greater when private sector was
used as place for consultation (INR 415 or USD 8.4)
compared to the government sector (INR 280 or USD
5.7) (See Additional file 1). This finding was primarily
due to significantly greater OOP payments for direct
medical care when the private sector was used as place
for consultation rather than the government sector. Col-
lective OOP payments on other items, including travel,
food, and informal payments, were significantly greater
when the government sector was used as place for
consultation.
The OOP payments increased across the levels of
healthcare services when the government sector was
used as place for consultation. The median OOP pay-
ments made at health centres was significantly lower
compared to that made at the referral hospitals or the
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super-specialty hospitals. Such differences were not sig-
nificant when the private sector was used as place for
consultation.
Irrespective of the type and the level of healthcare
services used, households spent the greatest share of
OOP payments (66.3%) on the purchase of medications
(Figure 2). Apart from the expenditures on medications,
the laboratory investigations and the consultation fees of
doctors took the greatest shares of OOP payments at the
health centres/clinics and referral hospital levels. At the
super-specialty level, expenditures on travel to healthcare
facilities became the second largest expenditure. The
expenditures on travel were greater when the government
sector was used as place for consultation, especially at re-
ferral hospitals (20.6% of OOP payments) and at super-
specialty hospitals (16.4% of OOP payments), making it
the second major source of OOP payments at these levels.
Households spent a median of 3.2% (95%CI=3.0-3.4)
of their income on OOP payments for outpatient care
for chronic conditions. This share was greater when the
private sector (3.3%) was used as place for consultation
compared with the government sector (2.4%). The differ-
ence was statistically insignificant.
OOP payments were regressive. The median share of
household income spent on OOP payments was signifi-
cantly higher among the lowest income quintile com-
pared with the highest income quintile (Table 2).
Catastrophic healthcare expenditures
The incidence and intensity of CHE across the income
groups are provided in Table 3. At any given threshold, the
incidence of financial catastrophe (i.e. the ‘Headcount’) was
the greatest among the poorest households and decreased
with an increase in income, except for the fourth quintile,
for which the headcount was slightly higher than that of
the third quintile. Concentration of financial catastrophe
among the poorest households was also evident form the
concentration curves being above the line of equality, and
the negative concentration indices for all the four cata-
strophic thresholds (See Additional file 2).
Table 1 Major characteristics of the sample population
Households (n=9299)
Households that reported
chronic condition (n=3202)
Households that did not report
chronic condition (n=6097)
Income per month in INR - [Median (range)] Household Income 12000 (0, 205000) 9000 (14, 195000)
Per capita income 2500 (0, 60001) 2250 (2.8, 43333.3)
First quintile 1250 (0, 1583.3) 1200 (2.8, 1480)
Second quintile 1952.4 (1600, 2181.8) 1600 (1500, 1950)
Third quintile 2500 (2200, 2925) 2250 (2000, 2657.1)
Fourth quintile 3333.3 (3000, 3916.7) 3000 (2666.7, 3750)
Fifth quintile 5000 (4000, 60001) 5000 (3800, 43333.3)
Poverty status – as per the ration card [n (percentage)] Above the poverty
line
1972 (61.6) 2683 (44.3)
Below the poverty
line
242 (7.6) 725 (12.0)
No ration card 988 (30.9) 2643 (43.6)
Household size [mean (SD)] 5.2 (2.3) 4.6 (1.8)
Religion [n (percentage)] Islam 2178 (68.3) 3381 (64.2)
Hinduism 666 (20.9) 1468 (24.3)
Christianity 352 (11.0) 677 (11.2)
Others 2 (0.1) 17 (0.3)
Chronic Conditions (n=3902)
Type of the health services as place for consultation*[n
(percentage)]
Government 742 (19.6)
Private 3040 (80.1)
Levels of the health services[n (percentage)] Clinics/Health
centres
1621 (41.5)
Hospitals 1466 (37.6)
Super-specialty
hospitals
695 (17.78)
*Number of ailments treated in government and private sector does not add up to the total (i.e. 3902) because, for 120 ailment instances, individuals either used
self-medication or did not seek care.
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The intensity of catastrophe for the entire sample (i.e.
the ‘overshoot’) at a 10% threshold was 2.5% i.e., on an
average households spent 2.5% beyond the 10% cata-
strophic threshold. However, not all households actually
experienced financial catastrophe. Households that actu-
ally experienced catastrophe at the 10% threshold spent
an average of 15.6% beyond the threshold i.e., the ‘mean
positive overshoot’. Thus, these households spent an
average of 25.6% of their income on OOP payments i.e.,
threshold + mean positive overshoot. The poorest
households suffered the greatest overshoot and the sec-
ond greatest mean positive overshoot: the greatest being
in the fourth quintile. The overshoot decreased with an
increase in the catastrophic threshold value, while the
reverse was observed for the mean positive overshoot
(Table 3).
Low household income, a ‘below the poverty line’ house-
hold status, the use of referral and/or super-specialty
Table 2 Incidence and extent of OOP payments according to type and levels of healthcare services
Income
per capita
Incidence of OOP payments (Ailment as unit)* (95%CI) Median share
of household
income spent
as OOP (%)
Government**
(n=742)
Private**
(n=3040)
Government Private
Clinics/ Health
centres
(n=186)
Referral hospital
(n=171)
Super-specialty
hospital
(n=385)
Clinics/ Health
centres
(n=1435)
Referral hospital
(n=1295)
Super-specialty
hospital
(n=310)
1st quintile 56.9 (44.6, 69.3) 72.4 (55.1, 89.7) 77.8 (70.1, 85.4) 68.8 (63.2, 74.5) 69.2 (62.5, 76.0) 75.0 (64.4, 85.6) 4.0 5.9
2nd quintile 54.5 (39.2, 69.9) 78.9 (58.8, 99.1) 79.4 (69.6, 89.3) 61.5 (56.2, 66.9) 72.3 (66.3, 78.2) 78.6 (65.6, 91.5) 2.5 3.9
3rd quintile 60.7 (41.4, 80.0) 62.2 (45.8, 78.6) 81.3 (72.5, 90.0) 68.8 (63.6, 74.1) 66.5 (60.5, 72.6) 62.7 (50.0, 75.4) 2.4 2.9
4th quintile 81.8 (64.3, 99.3) 75.9 (59.3, 92.4) 86.4 (75.8, 96.9) 70.4 (64.2, 76.5) 70.3 (64.5, 76.1) 72.7 (60.6, 84.9) 2.0 3.1
5th quintile 76.6 (56.3, 96.1) 50.0 (36.2, 63.8) 79.9 (69.1, 90.2) 71.8 (66.6, 77.0) 73.8 (69.3, 78.2) 69.2 (58.8, 79.7) 1.3 2.4
*We used ailment as a unit of analysis instead of households. This is because individuals from a single household might seek care from different type (and levels)
of health services making it impossible to do segregated analysis as presented in this table. **Number of ailments treated in government and private sector does
not add up to the total (i.e. 3902) because, in 120 ailment instances, individuals either used self-medication or did not seek care.
Figure 2 Composition of OOP payments according to the type and levels of healthcare services. This figure depicts the composition of
out-of-pocket payments for outpatient care for chronic conditions according to the type (i.e., government, private) and the level (i.e., clinics/
health centres, referral hospitals, super-specialty hospitals) of healthcare services. The greatest share of out-of-pocket payments (66.3%) was on
the purchase of medications irrespective of the type and the level of healthcare services used. Apart from the expenditures on medications, the
laboratory investigations and the consultation fees of doctors took the greatest shares of OOP payments at the health centres/clinics and referral
hospital levels. At the super-specialty level, expenditures on travel to healthcare facilities became the second largest expenditure.
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hospitals as place for consultation, and smaller households
(having four or fewer members) were associated with a
greater likelihood of incurring financial catastrophe at all
the catastrophic thresholds (Table 4).
Poverty-related measures
OOP payments for outpatient care pushed 0.9% of
people with chronic conditions below the poverty line in
KG Halli in a one-month period, nearly doubling the ab-
solute number of people living in poverty (Table 5).
The average extent by which individuals fell below the
poverty line (i.e., mean poverty gap) also increased from
INR 2.4 (USD 0.05) to INR 19.5 (USD 0.4) as a result of
OOP payments. OOP payments further deepened the pov-
erty by an average of INR 796.9 (USD 16.2) for those living
below the poverty line i.e., mean positive poverty gap.
To cope with OOP payments, households borrowed
money in 109 (4.2%) instances and occasionally sold
and/or mortgaged their assets (See Additional file 3).
Households from the lowest income quintile were sig-
nificantly more likely to borrow money (OR=6.3, 95%
CI=3-14.8) than the highest quintile. None of the house-
holds in the highest income quintile had to sell and/or
mortgage their assets.
Households were significantly more likely to cope
using their savings when the clinics/health centres were
used as place for consultation compared with the referral
hospitals and/or super-specialty hospitals (OR=1.6, 95%
CI=1-2.5). Households using super-specialty hospitals as
place for consultation had 2.3 times greater odds (95%
CI=1.4-2.3) of borrowing money than the households
using clinics/health centres. No significant difference
was found in the use of coping mechanisms between the
government and private sector.
Discussion
OOP payments and resultant financial catastrophe
In KG Halli, 69.6% of the households made OOP pay-
ments for outpatient care for chronic conditions. As a
result, 16% of households suffered financial catastrophe
at a 10% threshold. There are no other Indian studies
with which to compare our findings. In fact, the inci-
dence of catastrophe in KG Halli, resulting only from
OOP payments for outpatient care for chronic condi-
tions, is much greater than the incidence of catastrophe
from OOP payments for overall healthcare (healthcare
for all types of ailments) in Karnataka (9.9%) and is com-
parable to that in India (15.4%) [9]. Mondal et al. [11]
revealed that in 2007, urban households in West Bengal
spent 4.2% of their annual household expenditure on
care for chronic conditions. This estimate is close to our
estimate from KG Halli (i.e., 3.2%). In fact, our estimate
is similar to that for the overall healthcare in urban
Karnataka (3.3%) for the year 2004–2005 [21].
Thus, residents of KG Halli incur high OOP expend-
iture for outpatient care for chronic conditions. We also
Table 3 Incidence and intensity of CHE across the income groups
Income groups Measures of CHE Catastrophic threshold (share of household income) used to measure CHE
5% 10% 15% 20%
First quintile (Poorest) Headcount (%) (95%CI) 38.1 (34.2, 41.9) 23.1 (19.7, 26.4) 14.2 (11.4, 16.9) 11.0 (8.5, 13.4)
Overshoot (%) (95%CI) 6.7 (4.5, 8.9) 5.3 (3.2, 7.4) 4.4 (2.4, 6.5) 3.8 (1.8, 5.8)
Mean Positive Overshoot (%) 17.6 22.9 31.0 34.5
Second quintile Headcount (%) (95%CI) 27.4 (23.9, 30.9) 13.8 (11.1, 16.6) 6.6 (4.6, 8.6) 4.7 (3.0, 6.3)
Overshoot (%) (95%CI) 2.3 (1.8, 2.9) 1.4 (0.9, 1.8) 0.9 (0.5, 1.3) 0.6 (0.3, 1.0)
Mean Positive Overshoot (%) 8.4 10.1 13.6 12.8
Third quintile Headcount (%) (95%CI) 20.7 (17.5, 23.8) 10.2 (7.8, 12.5) 6.0 (4.2, 7.9) 4.1 (2.6, 5.7)
Overshoot (%) (95%CI) 2.1 (1.4, 2.7) 1.4 (0.8, 1.9) 1.0 (0.5, 1.5) 0.7 (0.3, 1.2)
Mean Positive Overshoot (%) 10.1 13.7 16.7 17.1
Fourth quintile Headcount (%) (95%CI) 23.7 (20.0, 27.4) 11.6 (8.8, 14.4) 7.6 (5.3, 10.0) 4.9 (3.0, 6.8)
Overshoot (%) (95%CI) 5.6 (−5.7, 11.7) 4.7 (−1.4, 10.8) 4.3 (−1.8, 10.3) 4.0 (−2.1, 10.0)
Mean Positive Overshoot (%) 23.6 40.5 56.6 81.6
Fifth quintile (Least poor) Headcount (%) (95%CI) 16.9 (14.2, 19.7) 8.2 (6.2, 10.2) 2.2 (1.1, 3.3) 0.3 (−0.1, 0.7)
Overshoot (%) (95%CI) 1.1 (0.6, 1.5) 0.5 (0.1, 0.9) 0.3 (−0.1, 0.7) 0.2 (−0.2, 0.6)
Mean Positive Overshoot (%) 6.5 6.1 13.6 66.7
Overall Headcount (%) (95%CI) 27.5 (26.0, 29.1) 16.0 (14.8, 17.3) 10.1 (9.1, 11.2) 7.9 (6.9, 8.8)
Overshoot (%) (95%CI) 3.4 (2.3, 4.5) 2.5 (1.4, 3.6) 2.0 (0.9, 3.1) 1.7 (0.7, 2.8)
Mean Positive Overshoot (%) 12.4 15.6 19.8 21.5
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found that there was no significant difference in the inci-
dence of OOP payments and financial catastrophe be-
tween the government sector, which is expected to
provide free healthcare (or with nominal user fees), and
the private sector as place for consultation. This finding
seems to contrast with an earlier study that reported a
greater likelihood of incurring financial catastrophe by
households seeking healthcare from the private sector
[22]. There may be several reasons for this finding.
First, 66.3% of the OOP payments were for medica-
tions during outpatient care for chronic conditions in
KG Halli. High OOP spending on medications, even
when government sector was used as place for consult-
ation (66%), was likely due to the unavailability and/or
frequent out-of-stock status of essential medications in
the government sector. In KG Halli, where diabetes and
hypertension are the most reported chronic conditions,
one of the two government facilities does not stock anti-
diabetic or anti-hypertensive medications, while they are
frequently out of stock in the other facility. The median
availability of generic medications, listed as the core
medications by the World Health Organisation, at gov-
ernment facilities was only 12.5% in Karnataka [23]. An-
other major component of OOP payments for chronic
conditions were expenses for laboratory investigations.
In KG Halli, blood sugar testing is not conducted at either
of the two government facilities. Thus, for medications
and testing, the patients using government facilities in KG
Halli as place for consultation must rely on private phar-
macies and laboratories in the area, which leads to high
OOP payments. Otherwise, patients must seek care from
referral government hospitals/super-specialty hospitals, in
which case they incur substantial travel expenditures. Our
estimates indicate that 90.8% of OOP payments in the
Table 4 Correlates of financial catastrophe among households
Independent variables* Odds ratio (95%CI) for incurring financial catastrophe at different thresholds
5% 10% 15% 20%
Poorest/first quintile 3.7 (2.8, 5) 3.7 (2.6, 5.3) 7.8 (4.5, 14.5) 47 (12.2, 397.2)
(Least poor/fifth quintile) p<0.05 p<0.05 p<0.05 p<0.05**
Below poverty line card holders 1.5 (1.1, 2) 1.9 (1.4, 2.6) 2.3 (1.6, 3.3) 2.7 (1.8, 4)
(Above poverty line card holders) p<0.05 p<0.05 p<0.05 p<0.05
Government sector*** 0.9 (0.7, 1.1) 1 (0.8, 1.3) 1.2 (0.9, 1.7) 1.4 (1, 2)
(Private sector) p=0.44 p=0.89 p=0.16 p=0.05
Super-specialty hospitals 1.9 (1.5, 2.4) 2.1 (1.6, 2.8) 2.3 (1.7, 3.2) 2.3 (1.6, 3.4)
(Clinics/Health centres) p<0.05 p<0.05 p<0.05 p<0.05
Referral hospitals 1.6 (1.3, 1.9) 1.5 (1.2, 1.9) 1.6 (1.7, 3.2) 1.5 (1.1, 2.1)
(Clinics/Health centres) p<0.05 p<0.05 p<0.05 p<0.05
Households with four or less members 1.5 (1.3, 1.8) 1.8 (1.5, 2.2) 2.2 (1.7, 2.8) 2.2 (1.7, 2.9)
(Households with more than four members) p<0.05 p<0.05 p<0.05 p<0.05
*Comparator is provided in the bracket. **Fisher exact p value. ***173 households whose members exhibited mixed health seeking behavior (i.e. using
government as well as private sector as place for consultation) were dropped from the analysis.
Table 5 Impact of OOP payments for outpatient care on poverty
Measures of poverty Gross of OOP
payments (1)
Net of OOP
payments (2)
Difference
Absolute (3=2-1) Relative (3/1)*100
Poverty headcount ratio (95%CI) 1% (0.7, 1.3) 1.8% (1.4, 2.2) 0.9% 91.6%
Standard error 0.002 0.002
Mean Poverty gap (INR) (95%CI) 2.4 (1.48, 3.27) 19.5 (−5.26, 44.32) 17.2 724.1%
Standard error 0.457 12.643
Normalised poverty gap (INR) (95%CI) 0.4% (0.246, 0.545) 3.3% (−0.876, 7.390) 2.9% 724.6%
Standard error 0.076 2.108
Mean positive poverty gap (INR) (95%CI) 242.4 (191.8, 293.1) 1039.3 (−289.3, 2367.9) 796.9 328.7%
Standard error 24.963 666.160
Normalised mean positive poverty gap (95%CI) 40.4% (31.99, 48.87) 173.3% (−48.24, 394.88) 132.9% 328.7%
Standard error 4.163 111.090
Bhojani et al. BMC Public Health 2012, 12:990 Page 9 of 13
http://www.biomedcentral.com/1471-2458/12/990
 $%
government sector come from expenditures for medica-
tions, laboratory testing, and travel.
High OOP spending for medications has remained a
consistent feature in India and is not limited to chronic
conditions. Estimates from the consecutive Consumer
Expenditure Surveys (CESs) have revealed that in urban
India, the greatest share of OOP spending has been on
medications; 81.6% in 1993–94, 74.8% in 1999–2000,
and 71.2% in 2004–2005 [9,24]. Segregated estimates
available from the CES from the year 1999–2000 for
urban India further suggests that the share of OOP pay-
ments on medications (69.6%) was more for outpatient
care (56.3%) than inpatient care (13.3%) [24]. In general,
the trade liberalisation and reforms for pharmaceutical
policies (especially regarding price control) in the last
decade have been argued to be responsible for making
medications more expensive in India [9].
Second, there are user fees in government hospitals
with subsidies/exemptions for people with below the
poverty line ration cards. In KG Halli, only 10.5% of
households have the below the poverty line ration cards.
In fact, 39.2% of households in poor conditions do not
possess the ration card, a document often needed to ac-
cess subsidised healthcare. The remainder of households
possess above the poverty line ration cards. Therefore,
healthcare in government facilities is not entirely free for
most of the sample population.
Finally, in KG Halli, the provision for outpatient
care for chronic conditions is primarily by the private
sector (nearly 22 clinics and 4 hospitals). Many of the
private providers in KG Halli are informal providers
(less/not qualified) and are likely to charge lower fees
than qualified private providers. A study in Delhi slums
also revealed that households were less likely to incur
catastrophic expenditures when they sought care from
informal/unregistered private providers rather than gov-
ernment providers, although this association was not
statistically significant [25]. In essence, the government
sector when used as place for consultation fails to pro-
vide affordable care to people with chronic conditions in
KG Halli.
We found that the likelihood of incurring financial
catastrophe was significantly greater when referral and/
or super-specialty hospitals were used as place for con-
sultation rather than clinics/health centres. This finding
suggests that effective gate keeping with enhanced co-
ordination across the levels of healthcare services may
help to reduce financial catastrophe for patients with
chronic conditions. We could not find other studies
from India reporting the incidence of catastrophic
expenditures by the levels of healthcare services sought.
We found that households with four or fewer mem-
bers were more likely to incur financial catastrophe
than larger families. With 67% of the population in the
productive age of 15 to 60 years, it is reasonable to as-
sume that larger households would have more earning
members and more income, thereby making them less
likely to face financial catastrophe. Our finding corro-
borates similar association found in earlier studies
[11,25].
OOP spending is inequitably high among the poor
We found that in KG Halli, the incidence of financial ca-
tastrophe is higher among poor compared with rich and
that poor spends higher share of their income as OOP
payments. This is reverse in case of overall healthcare
(inpatient and outpatient) in Karnataka and at the India
level [9,24]. However, if we examine the studies provid-
ing segregated information on OOP payments for out-
patient care in urban India, the picture is different.
These studies reveal that incidence of financial catastro-
phe and the OOP spending (as share of income) was
higher among poor households [22,26]. A study from
West Bengal also revealed that although OOP payments
for inpatient care were progressive, they were regressive
for outpatient care [12].
These findings raise the question of whether the cata-
strophic payments are regressive in the case of outpatient
care, even when they appear to be progressive for health-
care on the whole. This is an important question, as
people with chronic conditions are more likely to spend
repeatedly and incur greater cumulative expenses for out-
patient care. The West Bengal study revealed that the
odds of incurring financial catastrophe was greatest for
outpatient care for chronic conditions, greater than that
for inpatient care at various catastrophic thresholds [11].
Apart from the incidence, even the intensity of CHE was
greatest among the poorest families in KG Halli. When
poor households spend a greater part of their income as
OOP payments, the absolute disposable income left with
these households would be very less compared to rich
households resulting in extreme financial distress.
OOP payments push people into poverty
In KG halli, OOP spending on outpatient care not only
pushed people into poverty but also deepened the poverty
they suffered. Berman and colleagues [10] revealed that in
2004, nearly 4.9% of Indians fell below the poverty line
due to OOP payments for outpatient care. In fact, the pro-
portion of Indians falling below the poverty line due to
OOP spending on healthcare has increased over the last
decade [9]. To cope with OOP payments, most house-
holds used their savings, but for some ailments, they had
to borrow money (3.4%) or even sell/mortgage their assets
(0.2%). The West Bengal study reported that 11.3% of
households borrowed money, while 0.5% of households
had to sell and/or mortgage their assets to cope with OOP
payments for outpatient care [12].
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Need to decompose expenditure analyses for chronic
conditions
Considering the rising burden of chronic conditions in
India and the fairly predictable need for long-term out-
patient care for such conditions, segregated data about
healthcare spending and its implications for outpatient
care would be very useful for health managers/planners.
Indrani Gupta [21], in her paper on poverty estimation
methods presented to the Planning Commission of India,
also suggests the need to account for the differences in
‘acute vs. chronic conditions’ and ‘hospitalisations vs. out-
patient care’ while measuring OOP payments and related
poverty measures.
Untreated chronic conditions
In our study, respondents reported cases where family
members were advised to use daily long-term medica-
tion but were unable to take it for various reasons. Such
cases amounted to 3.1% of all reported chronic condi-
tions. Analyses of the NSS from 2004 with regard to car-
diovascular diseases and diabetes revealed estimates of
untreated ailments similar to those of our study i.e., 4%
of cardiovascular and 3% of diabetes cases [27]. We did
not attempt to understand the reasons for the lack of
treatment, but it seems logical to assume that financial
constraints would be one of the primary reasons.
Selvaraj and Karan [8] report that financial constraints
have remained the second major reason for not seeking
healthcare in India for the last two decades, explaining
20% of non-treated ailments in urban India in 2004.
Study limitations
Our interest in studying the financing of outpatient care
for chronic conditions grew from our work in KG Halli,
where chronic conditions are highly prevalent and
people face difficulties in accessing healthcare services.
This limited focus should be remembered while consid-
ering our findings. In fact, the total OOP payments by
households for overall healthcare could be much greater,
and some of the associations we explored in this paper
would be affected by these additional OOP payments for
other ailments, including for inpatient care.
Our operational definition of chronic conditions used
in this study missed individuals with undiagnosed
chronic conditions. Studies in India have shown validity
of using self-reports of morbidity [28]. Furthermore, our
analysis focuses on healthcare expenditure and so a pos-
sible underestimation of illness prevalence would not
affect it. The use of household income instead of the
consumption expenditure (or non-food expenditure) for
the calculation of CHE may lead to the overestimation
of the household’s capacity to pay and an underestima-
tion of the true CHE incidence. Importantly, our
approach ignores households that chose to forgo
healthcare and thus do not make OOP payments on
healthcare. In fact, such households are likely to suffer
from greater opportunity costs and the direct impact of
ill health. Although a long period (nine months) of data
collection would have probably overcome the seasonal
differences in healthcare spending, the cross-sectional
data could only provide the transient effect of OOP pay-
ments. We could not capture the long-term effects of
OOP payments on these families.
The way forward
It is clear from our study that OOP payments on out-
patient care for chronic conditions are causing significant
impoverishment among people in KG Halli. Consistent
with Samb and colleagues’ [2] argument, many of our
study findings make a case for strengthening the existing
healthcare system to improve access to quality care for
chronic conditions. Our findings have direct implications
for the resources for health systems (especially finances
and medical products) and the way healthcare services are
organised for delivering healthcare.
In the context of high OOP payments, it is important
to provide financial protection for the population,
thereby enabling people to access healthcare services. In
context of very limited financial protection provided by
government funded healthcare services in India, only ap-
proximately 25% of the population is covered by some
form of health insurance [29]. Most of this limited
coverage took place in the last few years, primarily
through government-initiated health insurance schemes,
and in particular, the Rastriya Swasthya Bima Yojana
(RSBY), a national health insurance scheme that now
covers approximately 100 million people living below
the poverty line or working in the informal labour
sector. However, except for a few federal government-
initiated social insurance schemes that cover approxi-
mately 5% of the Indian population, these schemes do
not cover outpatient care [29]. The Vajpayee Arogyasri, a
health insurance scheme recently launched in Bangalore
city that would cover residents of KG Halli, is also lim-
ited to inpatient surgical services [30].
Using the NSS data, Shahrawat and Rao [31] analysed
the impact of various OOP payment scenarios (no pay-
ment for medication, no payment for inpatient care, no
payment for outpatient care) on the incidence of cata-
strophic expenditures. They found that the maximum
reduction in the incidence of catastrophic expenditures
occurred when people did not have to pay for medica-
tions and/or outpatient care compared with a negligible
reduction from subsidising the inpatient care. We join
them in suggesting that schemes, such as RSBY, should
increase the depth of coverage (or benefit package) to in-
clude medications and the breadth of coverage to in-
clude vulnerable families not necessarily falling below
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the poverty line as a way to significantly reduce OOP
payment-related impoverishment. The recent launch of
a pilot initiative to test the inclusion of limited out-
patient care (consultations and medications) in RSBY is
a welcome development [32].
On the health services front, improvements in the
availability of medications and diagnostics within the
underfunded government sector (especially at health
centres) and the control of the costs of such services in
the private sector are needed. In the pluralistic health-
care delivery system of KG Halli, the efforts made in the
frame of the UHARP to improve coordination across the
healthcare providers with an enhanced gate-keeping
function at the primary care level could reduce the un-
necessary financial burden on households and improve
the care for chronic conditions.
We only discuss the healthcare payments related im-
poverishment in this paper. It is important to consider
this in context of the adverse social determinants that
affect health and living conditions of urban poor com-
munities. Limited access to drinking water, sanitation fa-
cilities, and education adversely affect their health and
productively leading to deprivation [33]. Also, like in
many low- and middle-income countries, India exhibits
a ‘mixed health systems syndrome’ of low public finan-
cing, an unregulated private market, and poor govern-
ance in the health sector requiring reforms within and
outside of the health sector [34].
Conclusions
Most households in KG Halli make OOP payments on
outpatient care for chronic conditions, be it in the pri-
vate or (underfunded) government sector. As a result,
some of these families suffer financial catastrophe and
slip into poverty. Most families use their savings to cope,
but some have to borrow money and/or sell their assets
to handle catastrophic OOP payments for healthcare.
There is a need to provide financial protection to fam-
ilies, especially those from the poorer sections of society,
to protect these families from the impoverishing effect
of OOP spending on healthcare. Existing government-
initiated health insurance schemes, such as RSBY, should
include outpatient care for chronic conditions. We also
suggest strengthening the existing healthcare services by
enhancing the gate-keeping function of the primary care
services and the availability of affordable medications
and diagnostics for common chronic conditions.
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Additional file 1: Correlates of financial catastrophe among households 
Provides a table providing monthly OOP payments per chronic condition according to type and 
level of healthcare services. 
Table S1 Monthly OOP payments per chronic condition according to type and level of 
healthcare services 
Type of the 
health 
Services as 
place for 
consultation 
Level of the health 
services 
OOP payments on outpatient care (in INR)  
Median 
(95% CL) 
Total Direct medical  
care 
Others 
Government Clinics/ health centers  200 
(150, 250) 
200 
(122.3, 250) 
0 
(0, 0) 
Referral hospitals  250 
(200, 386.9) 
150 
(0, 300) 
60 
(50, 100) 
Super-specialty 
hospitals  
280 
(230, 300) 
120 
(0, 300) 
50 
(32, 60.6) 
Overall 250 
(200, 300) 
150 
(100, 200) 
32 
(32, 50) 
Private Clinics/ health centers  300 
(290, 340) 
300 
(270, 306.4) 
0 
(0, 0) 
Referral hospitals  480 
(450, 500) 
450 
(410, 500) 
0 
(0, 0) 
Super-specialty 
hospitals  
405 
(330, 590) 
375 
(300, 550) 
30 
(30, 30) 
Overall 400
(370, 400) 
360 
(350, 400) 
0 
(0, 0) 
 % 
Additional file 2: Concentration curves and indices 
Depicts the concentration curves for catastrophic healthcare expenditure at various catastrophic 
thresholds. It also provides values for concentration index for various catastrophic thresholds. 
Both, the concentration curve being above the line of equality, as well as the negative values for 
concentration index, suggest that the financial catastrophe is concentrated among the poor 
households. 
 
 
 
 
 
 
 
 
 
 %!
Additional file 3: Source of finances for households to cope with OOP payments  
Provides a table presenting the data on source of financing used by households to cope with the 
out-of-pocket payments for outpatient care for chronic conditions. It provides this information 
for households in different income quintiles, households that fell above or below the poverty 
line, and according to levels of healthcare services used by households. 
Table S2 Source of finances for households to cope with OOP payments 
Independent variables Percentage distribution of households 
according to source of finance [n (%)]* 
From  
savings 
From 
borrowing 
money 
From selling or 
mortgaging of 
assets 
Income 1st quintile 449 (91.5) 41 (8.4) 4 (0.8) 
2nd quintile 457 (96) 23 (4.8) 2 (0.4) 
3rd quintile 487 (97) 15 (3) 1 (0.2) 
4th quintile 426 (97) 14 (3.2) 1 (0.2) 
5th quintile  621 (98.9) 9 (1.4) 0 (0) 
Type of the health services 
as place for consultation 
Government 484 (94) 29 (5.6) 4 (0.8) 
Private 2001 (96.5) 80 (3.9) 5 (0.2) 
Levels of the health 
services 
Clinics/Health 
centers 
1035 (97) 36 (3.4) 3 (0.3) 
Hospitals 972 (96.7) 35 (3.5) 4 (0.4) 
Super-specialty 
hospitals 
478 (92.6) 38 (7.5) 2 (0.4) 
Overall 2494 (96) 109 (4.2) 9 (0.4) 
*Total may cross 100% due to multiple responses (sources of finance) by single household.
 %"
Addendum 
As KG Halli in general represents poor urban population, one of the reviewers suggested to 
avoid using per-capita income quintiles considering that there might not be real gradational 
change across five groups. Instead use of three gradational per-capita income groups (lower-, 
middle- and upper-strata) would be more meaningful. Furthermore, the reviewer suggested to 
treat those households with no ration cards as a separate category under the ‘household poverty 
status’ variable. Such households were otherwise excluded form analysis in this paper. After 
redefinition of these two variables, we analyzed incidence and extent of out-of-pocket payments 
(see Table 2A) as well as the incidence and intensity of catastrophic health expenditure (see 
Table 3A).  
 
Table 2A: Out-of-pocket payments on outpatient care for chronic conditions in KG Halli 
 
 Incidence of out-of-
pocket payments 
(95% CI) 
Median monthly out-of-pocket 
payments in INR* (inter 
quartile range) 
Monthly per capita income   
Lower strata  68.3 (65.3, 71.3) 332 (160, 720) 
Middle strata 70.1 (67.5, 72.8) 370 (190, 790) 
Upper strata 70.6 (67.8, 73.4) 486 (250, 1100) 
Household poverty status   
Above the poverty line 69.3 (67.2, 71.3) 410 (200, 900) 
Below the poverty line 73.3 (68.1, 79.4) 360 (160, 1020) 
No ration card 69.3 (66.4, 72.2) 390 (200, 780) 
*Households that made out-of-pocket payment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 %#
Table 3A: Catastrophic health expenditure (CHE) on outpatient care for chronic conditions  
Measure of CHE Catastrophic threshold (share of household income) 
used to measure CHE 
5% 10% 15% 20%
Monthly 
per capita 
income 
Lower 
strata 
Headcount (%)  
(95%CI) 
33.5 
(30.5, 36.6) 
19.3 
(16.7, 21.8) 
11.6 
(9.6, 13.7) 
8.7 
(6.9, 10.5) 
Overshoot (%)  
(95%CI) 
5.3 
(3.8, 6.8) 
4.1 
(2.6, 5.5) 
3.3 
(1.9, 4.7) 
2.8 
(1.4, 4.2) 
Mean positive overshoot 
(%)  
15.8 21.2 28.4 32.2
Middle 
strata 
Headcount (%) (95%CI) 25.0 
(22.5, 27.6) 
12.2 
(10.3, 14.2) 
6.8 
(5.4, 8.3) 
5.0 
(3.7, 6.2) 
Overshoot (%) (95%CI) 5.3 
(3.8, 6.8) 
3.0 
(0.2, 5.8) 
2.6 
(-0.2, 5.4) 
2.3 
(-0.4, 5.0) 
Mean positive overshoot 
(%)  
21.2 24.6 38.2 46.0
Upper 
strata 
Headcount (%) (95%CI) 17.6 
(15.2, 19.9) 
8.7 
(7.0, 10.5) 
3.3 
(2.2, 4.4) 
1.0 
(0.4, 1.6) 
Overshoot (%) (95%CI) 1.1 
(0.8, 1.3) 
0.5 
(0.3, 0.6) 
0.2 
(0.1, 0.3) 
0.1 
(0.0, 0.2) 
Mean positive overshoot 
(%)  
6.2 5.7 6.1 100
Household 
poverty 
status 
Above the 
poverty 
line 
Headcount (%) (95%CI) 27.4 
(25.5, 29.4) 
15.4 
(13.8, 17.0) 
9.3 
(8.0, 10.6) 
6.8 
(5.7, 7.9) 
Overshoot (%) (95%CI) 2.8 
(2.2, 3.5) 
2.0 
(1.3, 2.6) 
1.5 
(0.9, 2.1) 
1.2 
(0.7, 1.8) 
Mean positive overshoot 
(%)  
10.2 13 16.1 17.6
Below the 
poverty 
line 
Headcount (%) (95%CI) 36.4 
(30.2, 42.6) 
25.8 
(20.2, 31.5) 
19.5 
(14.4, 
24.6) 
16.9 
(12.1, 
21.8) 
Overshoot (%) (95%CI) 4.0 
(2.6, 5.4) 
2.8 
(1.6, 4.1) 
2.1 
(1.1, 3.2) 
1.7 
(0.8, 2.6) 
Mean positive overshoot 
(%)  
11 10.8 10.8 10.0
No ration 
card 
Headcount (%) (95%CI) 25.3 
(22.6, 28.0) 
14.5 
(12.3, 16.7) 
9.1 
(7.3, 11.0) 
7.3 
(5.7, 8.9) 
Overshoot (%) (95%CI) 4.3 
(0.9, 7.7) 
3.5 
(0.1, 6.8) 
3.0 
(-3.3, 6.4) 
2.7 
(-0.6, 6.1) 
Mean positive overshoot 
(%)  
17 24.1 33 37
 %$
In this paper, we analyzed healthcare expenditure for households having one or more persons 
living with chronic condition. There was a high level of comorbidity associated with diabetes 
and hypertension, two commonly reported ailments in KG Halli. The presence of an additional 
chronic condition was reported by 57.4% of people with diabetes and 43% of people with 
hypertension. The self reported healthcare expenditure captured in our survey was for a single 
visit to care provider and associated diagnostic and medications for 30 days, not differentiated 
for specific ailments in case of comorbidities. Furthermore, the indicators such as catastrophic 
health expenditure is calculated using household as a unit – and so in some cases there will be 
additional expenditure incurred by family member on a chronic condition other than diabetes or 
hypertension reflected in healthcare expenditure by households reporting diabetes. This would 
lead to overestimation of such indicator. Hence, it is primarily due to imitations in our data and 
methodological issues that we did not analyze expenditure separately for diabetes and 
hypertension in this paper. 
However, keeping these limitations in mind and based on suggestion of one of the reviewers, we 
have now analyzed out-of-pocket payment and catastrophic health expenditure separately for 
households reporting diabetes and hypertension. See Table 2B (incidence of and median out-of-
pocket payments for diabetes and hypertension), and Table 3B (incidence of catastrophic health 
expenditure for diabetes and hypertension). 
 
Table 2B: Out-of-pocket payments on outpatient care for diabetes and hypertension in KG 
Halli 
 
  Incidence of out-of-
pocket payments 
(95% CI) 
Median monthly out-of-
pocket payments in INR* 
(inter quartile range) 
D
ia
be
te
s 
Monthly per capita income   
Lower strata  75.9 (71.7, 80.1) 530 (300, 980) 
Middle strata 73.8 (70.1, 77.5) 500 (300, 1075) 
Upper strata 72.6 (68.8, 76.3) 750 (400, 1450) 
Household poverty status   
Above the poverty line 73.1 (70.3, 75.8) 650 (340, 1200) 
Below the poverty line 70.4 (71.2, 87.6) 540 (300, 1180) 
No ration card 73.9 (69.8, 78.0) 514 (300, 1080) 
H
yp
er
te
ns
io
n 
Monthly per capita income   
Lower strata  65.9 (62.4, 69.4) 300 (150, 750) 
Middle strata 68.8 (65.7, 71.2) 370 (190, 800) 
Upper strata 71.0 (67.7, 74.3) 470 (250, 1100) 
Household poverty status   
Above the poverty line 67.9 (65.6, 70.3) 400 (200, 930) 
Below the poverty line 72.1 (65.3, 78.9) 330 (150, 1025) 
No ration card 68.5 (65.1, 71.9) 340 (180, 780) 
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Table 3B: Catastrophic health expenditure (CHE) on outpatient care for diabetes and 
hypertension 
 
Monthly 
per capita 
income 
Measure of CHE Catastrophic threshold (share of household 
income) used to measure CHE 
 
5% 10% 15% 20% 
 
Diabetes  
 
Lower strata Headcount (%)  
(95%CI) 
50.1 
(45.2, 55.0) 
29.0 
(24.6, 33.4) 
18.6 
(14.6, 22.2) 
14.5 
(11.1, 17.9) 
Overshoot (%)  
(95%CI) 
8.0 
(5.4, 10.6) 
6.2 
(3.7, 8.7) 
5.1 
(2.6, 7.5) 
4.2 
(1.9, 6.6) 
Mean positive 
overshoot (%)  
15.9 21.4 27.4 28.9 
Middle 
strata 
Headcount (%) 
(95%CI) 
32.6 
(28.6, 36.5) 
16.8 
(13.7, 20.0) 
9.0  
(6.6, 11.4) 
6.0 
(4.0, 8.0) 
Overshoot (%) 
(95%CI) 
3.2 
(2.2, 4.1) 
2.0 
(1.2, 2.9) 
1.4 
(0.6, 2.2) 
1.0 
(0.3, 1.8) 
Mean positive 
overshoot (%)  
9.8 11.9 15.5 16.6 
Upper strata Headcount (%) 
(95%CI) 
24.5 
(21.0, 28.3) 
12.2 
(9.5, 15.0) 
4.9 
(3.1, 6.7) 
1.3 
(0.3, 2.2) 
Overshoot (%) 
(95%CI) 
1.5 
(1.1, 1.8) 
0.7 
(0.4, 0.9) 
0.3 
(0.1, 0.5) 
0.1 
(0.0, 0.3) 
Mean positive 
overshoot (%)  
6.1 5.7 6.1 7.6 
Household 
poverty 
status 
     
Above the 
poverty line 
Headcount (%) 
(95%CI) 
36.2 
(33.2, 39.2) 
20.4 
(17.9, 22.9) 
11.8 
(9.8, 13.8) 
8.4 
(6.7, 10.1) 
Overshoot (%) 
(95%CI) 
3.7 
(2.8, 4.5) 
2.4 
(1.7, 3.2) 
1.8 
(1.1, 2.5) 
1.4 
(0.7, 2.1) 
Mean positive 
overshoot (%)  
10.2 11.8 15.2 16.6 
Below the 
poverty line 
Headcount (%) 
(95%CI) 
46.4 
(36.3, 56.5) 
33.0 
(23.5, 42.5) 
23.7 
(15.1, 32.3) 
20.6 
(12.4, 28.8) 
Overshoot (%) 
(95%CI) 
6.0 
(3.3, 8.8) 
4.4 
(2.0, 6.9) 
3.5 
(1.3, 5.6) 
2.8 
(1.0, 4.6) 
Mean positive 
overshoot (%)  
12.9 13.3 14.7 13.5 
No ration 
card 
Headcount (%) 
(95%CI) 
34.2 
(29.8, 38.6) 
18.6 
(14.9, 22.2) 
11.6 
(8.6, 14.6) 
8.1 
(5.6, 10.7) 
Overshoot (%) 
(95%CI) 
3.9 
(1.9, 5.9) 
2.8 
(0.9, 4.7) 
2.2 
(0.3, 4.0) 
1.7 
(0.0, 3.6) 
Mean positive 
overshoot (%)  
11.4 15.0 18.9 20.9 
 %&
Hypertension 
Monthly 
per capita 
income 
Lower 
strata 
Headcount (%)  
(95%CI) 
30.0 
(26.6, 33.4) 
17.9 
(15.0, 20.7) 
10.9 
(8.6, 13.2) 
8.3 
(6.3, 10.4) 
Overshoot (%)  
(95%CI) 
4.8 
(3.1, 6.4) 
3.6 
(2.0, 5.2) 
2.9 
(1.4, 4.5) 
2.5 
(0.9, 4.0) 
Mean positive 
overshoot (%)  
16.0 20.1 26.6 30.1
Middle 
strata 
Headcount (%) 
(95%CI) 
24.7 
(21.8, 27.6) 
12.4 
(10.1, 14.6) 
6.9 
(5.1, 8.6) 
4.7 
(3.3, 6.2) 
Overshoot (%) 
(95%CI) 
4.2 
(0.5, 7.9) 
3.3 
(-0.3, 7.0) 
2.9 
(-0.8, 6.5) 
2.6 
(-1.0, 6.3) 
Mean positive 
overshoot (%)  17.0 
26.6 42.0 55.3
Upper 
strata 
Headcount (%) 
(95%CI) 
16.9 
(14.2, 19.6) 
8.4 
(6.4, 10.4) 
3.1 
(1.8, 4.3) 
1.1 
(0.3, 1.8) 
Overshoot (%) 
(95%CI) 
1.0 
(0.8, 1.2) 
0.4 
(0.3, 0.6) 
0.2 
(0.1, 0.3) 
0.1 
(0.0, 0.1) 
Mean positive 
overshoot (%)  
5.9 4.8 6.4 9.0
Househol
d poverty 
status 
Above the 
poverty 
line 
Headcount (%) 
(95%CI) 
26.5 
(24.2, 28.8) 
14.7 
(12.9, 16.5) 
8.9 
(7.4, 10.4) 
6.5 
(5.2, 7.8) 
Overshoot (%)
(95%CI) 
2.5 
(1.9, 3.2) 
1.7 
(1.1, 2.3) 
1.2 
(0.7, 1.8) 
1.0 
(0.4, 1.5) 
Mean positive
overshoot (%)  
9.4 11.6 13.4 15.4
Below the 
poverty 
line 
Headcount (%) 
(95%CI) 
34.8 
(27.7, 42.1) 
25.0 
(18.5, 31.5) 
17.4 
(11.7, 
23.1) 
15.7 
(10.2, 21.2) 
Overshoot (%)
(95%CI) 
3.1 
(1.6, 4.6) 
2.1 
(8.0, 3.4) 
1.5 
(0.4, 2.7) 
1.2 
(0.3, 2.2) 
Mean positive
overshoot (%)  
8.9 8.4 8.6 7.6
No ration 
card 
Headcount (%) 
(95%CI) 
23.4 
(20.3, 26.6) 
14.9 
(12.3, 17.5) 
9.8 
(7.6, 12.0) 
8.0 
(6.0, 10.0) 
Overshoot (%)
(95%CI) 
5.1 
(0.5, 9.7) 
4.3 
(-0.3, 8.8) 
3.8 
(-0.7, 8.3) 
3.4 
(-1.1, 8.0) 
Mean positive
overshoot (%)  
21.8 28.8 38.7 42.5 

 &
Chapter 3. Patients’ perspectives on diabetes management 
 
This chapter is based on the paper: 
Bhojani U, Mishra A, Amruthavalli S, Devadasan N, Kolsteren P, De Henauw S, Criel B. 
Constraints faced by urban poor in managing diabetes care: patients’ perspectives from South 
India. Global Health Action 2013;6:22258. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 &
Constraints faced by urban poor in managing diabetes
care: patients’ perspectives from South India
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Background: Four out of five adults with diabetes live in low- and middle-income countries (LMIC). India has
the second highest number of diabetes patients in the world. Despite a huge burden, diabetes care remains
suboptimal. While patients (and families) play an important role in managing chronic conditions, there is a
dearth of studies in LMIC and virtually none in India capturing perspectives and experiences of patients in
regard to diabetes care.
Objective: The objective of this study was to better understand constraints faced by patients from urban slums
in managing care for type 2 diabetes in India.
Design: We conducted in-depth interviews, using a phenomenological approach, with 16 type 2- diabetes
patients from a poor urban neighbourhood in South India. These patients were selected with the help of four
community health workers (CHWs) and were interviewed by two trained researchers exploring patients’
experiences of living with and seeking care for diabetes. The sampling followed the principle of saturation.
Data were initially coded using the NVivo software. Emerging themes were periodically discussed among the
researchers and were refined over time through an iterative process using a mind-mapping tool.
Results: Despite an abundance of healthcare facilities in the vicinity, diabetes patients faced several
constraints in accessing healthcare such as financial hardship, negative attitudes and inadequate commu-
nication by healthcare providers and a fragmented healthcare service system offering inadequate care.
Strongly defined gender-based family roles disadvantaged women by restricting their mobility and autonomy
to access healthcare. The prevailing nuclear family structure and inter-generational conflicts limited support
and care for elderly adults.
Conclusions: There is a need to strengthen primary care services with a special focus on improving the
availability and integration of health services for diabetes at the community level, enhancing patient
centredness and continuity in delivery of care. Our findings also point to the need to provide social services in
conjunction with health services aiming at improving status of women and elderly in families and society.
Keywords: access to care; diabetes; chronic illness; slum; healthcare service; patients’ perspective
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G
lobally, over 371 million adults had diabetes in
the year 2012, and four out of five adults with
diabetes lived in low- and middle-income coun-
tries (LMIC) (1). Southeast Asia accounts for nearly one-
fifth of diabetes patients in the world. India alone has 63
million diabetes patients (1). In most countries, the preva-
lence of diabetes, its risk factors, and adverse outcomes is
higher among poor adults, with recent evidence suggesting
a similar trend in India (1!3, unpublished data).
Despite the huge burden, diabetes care remains sub-
optimal in LMIC. Studies from India reveal a huge gap
between the recommended and actual diabetes care,
resulting in poor health outcomes (4!7). A study from
South India revealed that 20.1% of type 2 diabetes
patients did not receive any treatment while 71.2% had
poor glycaemic control (5). An earlier study from the
region showed that only 25% of type 2 diabetes patients
adhered to prescribed medication (6). Another study
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from Delhi revealed poor glycaemic control; 79.4% of
patients did not adhere to the prescribed medication
and 41.4% did not visit a primary care provider in the
previous year (4). One multicentre study in India revealed
similar results (7).
Effective management of diabetes, or of any chronic
condition, requires coordinated efforts from the health-
care team, patients, families, and other partners in the
local community, including a favourable environment that
allows for and promotes a coordinated response (8). While
there are some anthropological and sociological studies
capturing patients’ perspectives, such studies from LMIC,
including India, are conspicuously absent. In fact, poor
treatment outcomes are commonly attributed to a lack of
‘knowledge’ and poor treatment ‘compliance’ by patients.
Furthermore, the specificity of context that plays a major
role in shaping social interpretation and response to an
illness does not allow for a ready transfer of available
knowledge in high-income countries to other contexts.
A few researchers have studied socio-cultural issues in
LMIC while exploring associations between stress, de-
pression and diabetes, suggesting the need to complement
the biomedical approach for diabetes management with a
psychosocial approach (9!12). However, there is a lack of
in-depth studies exploring patient experiences in mana-
ging diabetes care from a health service perspective.
Patients’ experiences could highlight how specific con-
straints or facilitators to access healthcare are constructed
within the lived realities of the patients. Such insights are
crucial in reforming health services so that care systems
would becomemore patient centred by enhancing patients’
satisfaction and participation in decision making, treat-
ment compliance, and other parameters of quality of care
(13). These insights may also help to decipher seemingly
contrasting observations made by some surveys in India.
For example, glycaemic control and utilisation of pre-
ventive services are poor among relatively wealthy patient
groups in Indian metropolitan cities, despite greater
awareness about diabetes and the availability of health
facilities in these cities (4, 5).
In this article, we aim to better understand constraints
faced by patients from urban slums in South India in
managing care for type 2 diabetes. We also report the
suggestions of these patients to improve diabetes care.
Methods
We conducted a cross-sectional study using in-depth
interviews with self-reported type 2 diabetes patients. We
used a phenomenological approach to explore and under-
stand patients’ detailed accounts of living with disease,
healthcare-seeking behaviour, and expectations from
health services. A phenomenological approach, widely
used in medical sociology and anthropology, enables a
researcher to understand the embodied and lived experi-
ences of patients (14). These accounts also offer a window
into the local community’s world of shared meanings
around health and illness in general and diabetes in
particular. This approach has been used in this study to
understand patients’ lived experiences of chronic illness
conditions focusing on diabetes.
We conducted this study in Kadugondanahalli (KG
Halli), a poor urban neighbourhood with a designated
slum area in a metropolitan capital (Bengaluru) of Indian
state of Karnataka. KG Halli has a population of over
44,500 people. Over 75% of population lives below two
USD (INR 110) a day. Most people earn their living
through manual labour, small businesses, and factory
jobs. Majority (68.7%) of the population is Muslim.
Hindus (21%) and a small minority of Christians (10.3%)
are the next most common religious groups. KG Halli is
also a home to migrants from the neighbouring states
and at least three languages are commonly spoken in the
area. KG Halli has two government health centres that
provide free care and at least 32 private facilities
providing care on a fee-for-service basis. The private
healthcare delivery sector is highly utilised and unregu-
lated. Most private facilities are single-doctor clinics with
trained or untrained healthcare providers who offer care
in different systems of medicine (mainly modern medi-
cine, Ayurveda and Unani). This pluralistic nature of the
healthcare delivery system, with several healing traditions
(especially Ayurveda, Yoga, Naturopathy, Unani, Siddha,
Homeopathy) operating next to modern medicine, is a
major feature of the Indian health system (15). There are
four private hospitals in the area with varying capacities
and many private pharmacies and laboratories.
This study followed an earlier survey delineating a high
burden of diabetes among KGHalli residents (16, 17). We
selected type 2 diabetes patients with the help of the four
community health workers (CHWs) who have been work-
ing in KG Halli for the past 3 years as part of the Urban
Health Action Research Project. The aim of this project is
to improve quality of healthcare for KGHalli residents by
working with healthcare providers, health authorities, and
residents of KG Halli. The CHWs are women from KG
Halli and adjoining neighbourhoods. They received train-
ing on basic health issues and they make periodic visits to
households in KG Halli creating awareness on health
issues and linking patients with appropriate healthcare
resources in the area under supervision of the project staff.
As a result, CHWs have build rapport with patients and
residents inKGHalli and theymaintain a diary about their
encounters with patients. After explaining the purpose of
the study, CHWs were asked to suggest potential respon-
dents residing in their respective sub-areas. Use of CHWs
as informants enabled the identification of patients willing
to share their personal experience and allowed to respect
minimal sampling criteria (i.e. patients from both sexes
presenting different stages of disease and treatment). The
purposive sampling of respondents continued until gross
Upendra Bhojani et al.
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data saturation was achieved and qualitative themes
became repetitive.
We opted for informed oral consent due to the low
literacy level and apprehensions about signing documents
among KG Halli residents. The consent process and
outcome was audio-recorded. There were no refusals.
Based on respondents’ language preferences, the first
author conducted interviews in Hindi and Urdu, and the
third author (accompanied by the first author) conducted
interviews in Kannada and Tamil. Both interviewers had
formal training in qualitative research. The first author
developed an initial interview guide providing general
guidance on approaching diabetes patients and exploring
broad enquiry domains (Table 1), including specific
probes based on previous knowledge. The other authors
reviewed this guide. Subsequent to the initial interviews,
the interview guide was refined, mainly in terms of
adding further probes. The interviewers explored the
patients’ experiences of living with and seeking care for
diabetes in a contextually sensitive and non-judgemental
manner allowing patients to narrate on their own terms
and move beyond the broad enquiry topics. All interviews
were tape-recorded and took place in the patients’
residence. Interview duration ranged from 50 to 90 min.
A professional transcriptionist translated and transcribed
interviews into English. These transcripts were then
verified and edited by the first and the third authors.
The first author started analysing data concurrently
with data collection without using a particular model but
considering a broad enquiry of understanding how pa-
tients perceive, make sense of and manage their illness.
Data were organised and initially coded using the NVivo
software. These initial codes with emerging themes were
periodically discussed among the research team at the KG
Halli Urban Health Action Research Project, including
the second author (a senior medical anthropologist) to
understand the patients’ reasoning. Over time, through
iterative processes, these themes were refined. Relation-
ships between and across themes were explored using the
mind-mapping tool, MindNodeLite to uncover the larger
story behind patients’ narration of their everyday experi-
ences. This story indicated several constraints that patients
face at different yet interrelated sites relating to gender,
financial hardship, generational conflict and attitudes
of health providers. The results section follows these
categories in describing and interpreting the patients’
experiences. The potential associations between respon-
dents’ demographics and the themes were also explored.
This study received approval from the Institutional
Review Board at the Institute of Tropical Medicine,
Antwerp, Belgium, and the Institutional Ethics Commit-
tee at the Institute of Public Health, Bengaluru, India.
Results
We conducted 16 in-depth interviews with patients.
Table 2 provides demographic characteristics of respon-
dents. We now describe the results using the major themes
that defined constraints in accessing healthcare. Table 3
provides a summary of these themes.
Struggling to make both ends meet
Financial hardship affected the respondent’s daily living,
including how they managed diabetes.
Diabetes taking a lesser priority
Earning enough money to sustain daily living was a
major concern among the families of respondents. The
families of eight of the respondents were in debt at the
time of the study. Therefore, feeding the family and
repaying loans was a higher priority than the diabetes
management.
I think twice before buying tablets worth ten rupees
[approximately 0.2 USD]. I can use those ten rupees
to buy a coconut and prepare chutney [paste] and
serve it with food to them [family members]. (R3,
woman 45 years)
People like us are fed up repaying interest on the
loan taken. We do not know when we will be able to
come out of this, and peacefully and happily drink
ganji [rice porridge]. (R10, man 46 years)
Patients often drew upon experiences of other members
of their community, highlighting the collective nature of
the experience.
Not just me, everybody here has problems . . .. (R3,
woman 45 years)
Compromised care
The financial constraints appeared to be a major barrier
in accessing chronic illness medication that should be
taken for years or a lifetime. Three respondents were not
on medication while six respondents were not taking
medication on a regular basis.
If I have money, I will buy medicines. If I do not
have money, I will just keep silent. (R9, man 54
years)
Some patients reduced their medication dosage so that
medication would last longer while one patient reported
mixing modern medication with Ayurveda remedies to
reduce the overall cost.
Table 1. Broad enquiry domains explored in the interviews
Onset and interpretation of illness
Experiences of seeking healthcare
Perceptions about risks, precautions, illness management,
and complications
Suggestions for/expectations from healthcare services
Patients’ perspectives from South India
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He [doctor] told me to take one tablet per day but it
is costly and so I take half a tablet per day. (R4,
woman 52 years)
I take these [allopathic] medication and Ayurveda
medication for two weeks alternatively to reduce
spending [on medication]. (R11, man 38 years)
Some patients, who had diabetes for three or more years,
explained how, based on their bodily experience, they
would come to know when their blood sugar and blood
pressure was high or low. These patients would accord-
ingly decide when to take medication or alter the
prescribed dosage of their medication without seeking
professional advice. Often the development of co-morbid
illness or diabetes complications made patients to start
medication.
I take it [medication] only when I feel I have a
problem [frequent urination]. (R13, man 55 years)
After suffering the heart attack, I started taking
medication regularly. (R8, man 48 years)
On being ‘woman’ and ‘elderly’
Gender roles
Women were primarily seen as homemakers who cook,
perform household chores, host visitors, and care for the
children. None of the woman respondents were engaged
in paid employment. These roles restricted these women
from going out for a walk or seeking care from a
preferred health facility, especially distant facilities.
They [staff at a government secondary hospital]
asked me to get admitted. I told them that I have a
very young child to take care of and came back
home. . . . I could not go again. It will be a problem
if I get admitted in the hospital, leaving the baby at
home. (R1, woman 25 years)
Household power dynamics implied that women were
subservient to the rest of the family. The management of
diabetes, especially non-medical treatment, including
dietary modification and exercise, were prioritised for
men.
In this age of rising costs, I will have to eat whatever
food is left over . . .. I prepare rice for children but if
it is left over, I will have to eat it. My husband will
not eat it. (R4, woman 52 years)
Family structure and inter-generational conflicts
In KG Halli and in urban India, in general, smaller
nuclear families are becoming common. In these families,
the elderly live alone or with unmarried children and are
often financially dependent on their married sons. This
structure limits family support that is generally available
in traditional extended families for elderly adults.
If someone takes [me to health facility], I go. I can’t
see properly so it is difficult to cross that road [to
reach the government health centre]. Yesterday,
I was out and not able to see anything and bumped
into someone. (R6, woman 65" years)
Inter-generational conflicts were common and resulted in
strained relationships between daughters-in-laws and
mothers-in-law and between elderly parents who are
financially dependent on their sons.
My son is able to buy medicines for me, but he
probably feels that it is a waste of money as I am
old. (R14, man 65 years)
Table 2. Profile of the respondents
Respondent
number Sex Age (years)
Approximate duration (years) since
diagnosis of type 2 diabetes Comorbidity Occupation
R1 Woman 21 2.5 ! Homemaker
R2 Woman 35 7 Hypertension Homemaker
R3 Woman 45 3 Hypertension Homemaker
R4 Woman 52 8!9 months Hypertension Homemaker
R5 Woman 60 9 Hypertension Homemaker
R6 Woman 65" 3!4 Hypertension Homemaker
R7 Woman 55 8 Hypertension Homemaker
R8 Man 48 15 Heart problem Self-employed (small business)
R9 Man 54 15 Heart problem Not working
R10 Man 46 8 ! Semi-skilled labour (tile cleaning)
R11 Man 38 10 Kidney problem Skilled labour (plumbing)
R12 Man 43 8 Hypertension Skilled labour (tailoring)
R13 Man 55 11 ! Skilled labour (driver)
R14 Man 65 10 Hypertension Not working
R15 Man 48 2 ! Not working
R16 Man 44 6 ! Skilled labour (driver)
Upendra Bhojani et al.
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What happens, she [daughter-in-law] cooks and
sends food to me. Now what to say to her? [Pause
and sigh]. If my daughter would be there, I would
not have to even tell her. She would have cooked
accordingly [without adding sugar and salt]. My
daughter-in-law stays nearby but does not take care
[of me]. At my house, a neighbour comes to wash
my clothes and will make me a bath. (R6, woman
65" years)
Providers’ attitudes and communication
Inadequate communication
Patients expressed major concerns about the attitude of
healthcare providers and inadequate communication dur-
ing a consultation. Poor patients hesitated to ask lingering
questions about their health conditions and management.
He [doctor] does not explain anything. As soon as
I go there, he will write a prescription, take his fees
Table 3. Dominant themes defining constraints to diabetes care
Struggling to make both ends meet
Diabetes taking a lesser priority
I think twice before buying tablets worth ten rupees [approximately 0.2 USD]. I can use those ten rupees to buy a coconut and prepare
chutney [paste] and serve it with food to them [family members]. (R3, woman 45 years)
Compromised care
He [doctor] told me to take one tablet per day but it is costly and so I take half a tablet per day. (R4, woman 52 years)
Self-adjustments of medication
I take it [medication] only when I feel I have a problem [frequent urination]. (R13, man 55 years)
On being ‘woman’ and ‘elderly’
Gender-based family roles
They [staff at a government secondary hospital] asked me to get admitted. I told them that I have a very young child to take care of and
came back home. . . . I could not go again. It will be a problem if I get admitted in the hospital, leaving the baby at home. (R1, woman
25 years)
Nuclear family structure
If someone takes [me to health facility], I go. I can’t see properly so it is difficult to cross that road [to reach the government health centre].
Yesterday, I was out and not able to see anything and bumped into someone. (R6, woman 65" years)
Inter-generational conflicts
My son is able to buy medicines for me, but he probably feels that it is a waste of money as I am old. (R14, man 65 years)
Providers’ attitudes and communication
Inadequate communication
He [doctor] does not explain anything. As soon as I go there, he will write a prescription, take his fees and send us away . . .. Only if he tells
us not to eat this, or to eat only that, we will know about it. But if he himself doesn’t tell us, what will we know? We are uneducated, so we
will simply sit quietly. (R2, woman 35 years)
Negative attitudes
We would have left the children at home, and at the hospital we will keep thinking about home, family etc. that we would have left behind
and come to the hospital . . .. When we go to the hospital in this state of mind, they should talk properly to us and tell us that this is the
problem . . .. (R8, man 48 years)
About ‘good’ doctors
By the grace of Allah, after we started going to this doctor, the sugar level is under control and the doctor also explains everything properly.
Even if we have to spend a little more money, it gives me peace of mind. (R5, woman 60 years)
Approaching the health system
Fragmented primary care
At XXX [a government centre], they say that I have to get [my] blood checked at some other place [private laboratory], and take the report to
them to get the medication. I do not want it in that manner . . .. If you want to help poor people, all the facilities should be there at one place.
(R7, woman 55 years)
‘Free’ health camps
One more thing is, to become popular, the politicians put up boards and organise camps for eye testing and diabetes, once in a year . . ..
There, they [doctors] check, and tell us to come to their hospitals for medication . . .. If we go there [hospitals], they will charge a minimum of
one thousand rupees [approximately 18.2 USD] for the treatment. (R3, woman 45 years)
Tertiary care
The treatment there [a tertiary government hospital] is free of cost, but we will be made to do a lot of running around. For this one problem
[kidney problem], I was running around for eight days . . .. If you go to a doctor once, he will not be there when you go there for the second
time. There will be some other doctor. This doctor will ask us to get some other test done. If each doctor says something different, what shall
I do? (R9, man 54 years)
Patients’ perspectives from South India
Citation: Glob Health Action 2013, 6: 22258 - http://dx.doi.org/10.3402/gha.v6i0.22258 5
(page number not for citation purpose)
 &$ 
and send us away . . .. Only if he tells us not to eat
this, or to eat only that, we will know about it. But
if he himself doesn’t tell us, what will we know?
We are uneducated, so we will simply sit quietly.
(R2, woman 35 years)
Some patients found that doctors were rude and lacked
consideration for the patient’s social and emotional
circumstances. Patients expected the doctors to provide
reassurance to patients and families rather than creating
fear or blame.
When we went to XXX [a government tertiary
hospital], the doctor said there is a problem and
nothing can be done. An operation is not required
as the patient is very weak. They also created fear in
our mind by saying that all human beings have to
die one day . . .. We would have left the children at
home, and at the hospital we will keep thinking
about home, family etc. that we would have left
behind and come to the hospital . . .. When we go to
the hospital in this state of mind, they should talk
properly to us and tell us that this is the problem . . .
(R8, man 48 years)
Patients expressed these concerns about doctors in both
the public and private sectors and across the different
levels of the healthcare system.
On ‘good’ doctors
Some patients immediately recounted their interactions
with ‘rare’ doctors in the private sector who exhibited
empathy and sympathetic listening. These characteristics
of the doctors were highly valued by patients who
preferred to seek care from these doctors, even at the
cost of longer waiting times or relatively higher fees.
By the grace of Allah, after we started going to this
doctor, the sugar level is under control and the
doctor also explains everything properly. Even if we
have to spend a little more money, it gives me peace
of mind. (R5, woman 60 years)
Approaching the health system
The patients described difficulties accessing care on a
long-term basis for diabetes and other chronic conditions
at multiple levels of the healthcare system.
Fragmented primary care
At the primary care level (government health centres and
private clinics), patients had to visit multiple locations
to receive care for a single medical encounter. The local
government health centre did not offer blood sugar
examination, and most private clinics lacked laboratory
and pharmacy services within their facilities.
At XXX [a government centre], they say that I have
to get [my] blood checked at some other place
[private laboratory], and take the report to them
to get the medication. I do not want it in that
manner . . .. If you want to help poor people, all the
facilities should be there at one place. (R7, woman
55 years)
‘Free’ health camps
Often, patients were diagnosed with diabetes at health
camps or community outreach programmes, which were
generally free of cost. However, such services were mainly
ad-hoc diagnostic initiatives that were not linked to long-
term, free healthcare services. In fact, some patients noted
that private hospitals used these ‘free’ camps to market
their services and recruit patients while politicians hosted
these camps during election time to appease voters.
One more thing is, to become popular, the politi-
cians put up boards and organise camps for eye
testing and diabetes, once in a year . . .. There, they
[doctors] check, and tell us to come to their
hospitals for medication . . .. If we go there [hospi-
tals], they will charge a minimum of one thousand
rupees [approximately 18.2 USD] for the treatment.
(R3, woman 45 years)
Tertiary care
Patients visited these facilities when they experienced
complications or when primary care providers referred
them there. Common concerns about these large hospi-
tals, which were mainly public sector facilities, included
the need for repeat visits, long wait times, poor avail-
ability of doctors, frequent rotation of doctors, lack of
coordination between doctors resulting in different
opinions, and high opportunity cost due to long travel
time and forgone wages.
The treatment there [a tertiary government hospital]
is free of cost, but we will be made to do a lot of
running around. For this one problem [kidney
problem], I was running around for eight days . . ..
If you go to a doctor once, he will not be there when
you go there for the second time. There will be some
other doctor. This doctor will ask us to get some
other test done. If each doctor says something
different, what shall I do? (R9, man 54 years)
Discussion
Our study provides the perspectives of patients as they
sought diabetes care. Despite an abundance of healthcare
facilities in the vicinity, the patients faced several barriers
to care. These barriers included financial and familial
constraints, the negative attitudes of providers, inade-
quate communication, and the limited and fragmented
nature of the existing healthcare system.
For more than three decades, financial constraints
have remained the second most common reason for not
seeking healthcare in India (18). A recent study from
Delhi revealed that poor diabetes patients avoided or
delayed healthcare due to financial constraints (9). An
earlier survey in KG Halli revealed that 69.6% of families
incurred out-of-pocket expenses for outpatient care for
Upendra Bhojani et al.
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chronic conditions, nearly doubling the poverty rate every
month (17). The largest share of out-of-pocket spending
on healthcare, in general, and for chronic conditions, in
particular, has been on medication (19, 20). Our findings
reinforce this fact explaining the reasons: the unavail-
ability of medication and diagnostics within government
primary care facilities and the need for patients to visit
different facilities for different components of care within
the expensive private sector. Hence, integrating these
services in one location in the public sector and control-
ling costs in the private sector could help reduce the cost
of diabetes care for patients. In the interim, there is also a
need to provide financial protection to patients against a
huge impoverishing out-of-pocket healthcare costs.
The ‘free’ diabetes camps that are often organised in
poor urban areas are ethically questionable, as these
initiatives lead to diagnose people with diabetes without
offering them free or subsidised follow-up care. In fact,
mainly private healthcare providers use these camps as a
marketing strategy where they bank upon turning an
undiagnosed burden of diabetes into new patients for
their clinics/hospitals. Political leaders, with the support
from healthcare providers, consider these camps as a
convenient tool to appeal to masses in pre-election times.
These so-called charitable or sympathetic activities are
bluntly overlooking people’s life circumstances and the
many constraints diabetes patients face in their search
for proper care. We suggest that such camps provide
subsidised follow-up care or, at the very least, that they
facilitate patients’ access to affordable healthcare in their
surroundings.
Considering the overall financial struggle for daily
existence that defines the lives of the urban poor, the
measures to provide financial protection for health to this
group need to be complemented and integrated with
broader social protective measures that promote liveli-
hoods and other social services. In this view, the linkages
envisaged between the forthcoming National Urban
Health Mission, a flagship programme by the Govern-
ment of India aimed at enhancing health of urban poor,
and the already existing schemes addressing issues of
urban development, employment, and child development
need to be contextualised and strengthened (21).
The self-prescription and adjustment of medication
dosages based on bodily experience by patients in our
study mainly appears to be a coping response to limited
access to affordable medication. This practice also reflects
an acquired understanding of how one’s body reacts to
a change in the status of a disease/medication. Studies
exploring the perspectives of patients with diabetes and
epilepsy reveal that patients often assert their control over
their disease by deviating from the prescribed dosage
and self-adjusting their medication (22, 23). Our study
reflected this notion but the prominence of financial
constraints in shaping medication use was evident in our
study. It is important that healthcare providers attempt to
explore and understand these varied notions that define
medication practices by patients rather than merely
labelling patients as ‘non-compliant’.
Doing this requires that providers spend time commu-
nicating with patients to understand their perspectives.
However, in our study, patients felt that doctors hardly
gave time to patients and that the consultation was
not comforting to patients. Other studies in India have
shown that the average consultation time in primary care
settings has remained pitiably short (from 2.5 min to a
maximum of 5 min) (24!26). Patients were quite dis-
satisfied that doctors did not explain or discuss care with
them (24!27). Clearly, our study points to the need for
providers to understand a patient’s context and perspec-
tive and add a human dimension to medical care. That is,
care should be more patient centred.
In the absence of a functional social welfare system, the
family remains a major source of support for the elderly in
India andmanyother LMIC.However, the transition from
a traditional extended family structure to a nuclear family
structure has isolated the elderly, reducing their access to
healthcare (28, 29). In 2004, 20.2% of elderly adults in
India had no family support (i.e. living without a son or
daughter under the same roof) (28). Sridhar and colleagues
highlight the impact of the nuclear family structure
showing that the majority of diabetes patients primarily
depended on their spouses and, to a much lesser extent,
their children, for support to cope with their diabetes (10,
11). The demographic transition, with rapidly increasing
numbers of elderly in India !over 100million in 2012 (30) !
will only make matters worse. These observations reiterate
the need to enhance outreach and community-based
health services in conjunction with provision of social
services for the elderly to improve their health.
Another important contribution of our study is that
it demonstrates the gendered nature of diabetes care in
India. Gender-based family roles negatively affected
women’s access to healthcare by restricting their mobility
and autonomy. The role of gender is widely recognised to
affect health and healthcare in general, including treat-
ment of chronic conditions (31). A few studies in India that
assessed depression, anxiety, energy levels, and positive
wellbeing in patients with diabetes revealed that men fared
better than women (12, 32). Our study findings could help
health providers to better understand patient practices
and accordingly tailor their advice and treatment. These
findings also imply a need for non-health interventions
that contribute to promote social norms enhancing
women’s status and autonomy within families and society.
We plan to use our study findings to formulate health
service interventions that might improve the quality of
diabetes care in KG Halli. A limitation of our study is
that while use of CHWs helped to locate respondents
with desirable profile, we might have missed patients who
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were out of reach of CHWs. Furthermore, while the
position of interviewers (doctor and staff of the ongoing
project in the area) facilitated familiarity and connect
with the patients, it would have affected the patients
narratives that tend to emphasise ‘medical’ problems and
solutions (that a ‘doctor’ or ‘health project’ can under-
stand/address). Our findings could not be readily general-
ised to all the urban poor areas in India or in the region.
However, our study highlights the need to understand the
patients’ experiences and perspectives in studying dia-
betes care and offer analytical guidance while studying
such groups in India and in the region.
Conclusions
Our study shows that, despite the abundance of healthcare
facilities in the vicinity, diabetes patients in poorer urban
areas face several constraints in accessing formal health-
care services. These constraints included financial barriers,
the negative attitudes and inadequate communication
of healthcare providers, and the limited and fragmented
nature of the existing healthcare services. Our study dem-
onstrated a gender disadvantage for women in diabetes
care. The prevailing nuclear family structure and inter-
generational conflicts limited support and care for the
elderly.
There is need to strengthen primary care services with
special focus on improving availability and integration of
health services for diabetes at the community level,
promoting patient-centred care, and improving continuity
in delivery of diabetes care. Our findings also point to the
need to provide social services in conjunction with health
services aiming at improving status of women and elderly
in families and society.
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Addendum 
Table 2 in this paper mentions age of the respondent 1 (R1) as 21 years. Elsewhere in the text in 
this paper, R1’s age is mentioned as 25 years. We confirm from the interview transcript that R1 
was of 25 years at the time of the interview.  
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This chapter is based on the paper: 
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Abstract
Background: Weak health systems in low- and middle-income countries are recognized as the major constraint in
responding to the rising burden of chronic conditions. Despite recognition by global actors for the need for research on
health systems, little attention has been given to the role played by local health systems. We aim to analyze a mixed local
health system to identify the main challenges in delivering quality care for diabetes mellitus type 2.
Methods: We used the health system dynamics framework to analyze a health system in KG Halli, a poor urban
neighborhood in South India. We conducted semi-structured interviews with healthcare providers located in and around
the neighborhood who provide care to diabetes patients: three specialist and 13 non-specialist doctors, two pharmacists,
and one laboratory technician. Observations at the health facilities were recorded in a field diary. Data were analyzed
through thematic analysis.
Result: There is a lack of functional referral systems and a considerable overlap in provision of outpatient care for diabetes
across the different levels of healthcare services in KG Halli. Inadequate use of patients’ medical records and lack of standard
treatment protocols affect clinical decision-making. The poor regulation of the private sector, poor systemic coordination
across healthcare providers and healthcare delivery platforms, widespread practice of bribery and absence of formal
grievance redress platforms affect effective leadership and governance. There appears to be a trust deficit among patients
and healthcare providers. The private sector, with a majority of healthcare providers lacking adequate training, operates to
maximize profit, and healthcare for the poor is at best seen as charity.
Conclusions: Systemic impediments in local health systems hinder the delivery of quality diabetes care to the urban poor.
There is an urgent need to address these weaknesses in order to improve care for diabetes and other chronic conditions.
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Introduction
In India, chronic conditions are a leading cause of death and
disabilities and estimated to account for 67% of all the deaths in
the year 2020 [1]. The national prevalence of diabetes among 20–
79 years old is 8.56%. With over 65.1 million people suffering
from diabetes in 2013, India has the second largest number of
people living with diabetes in the world, after China. Diabetes
accounted for over one million adult deaths in 2013 [2]. Recent
studies show that the major chronic conditions, including diabetes,
are no longer the conditions affecting only the wealthy population
but are increasingly affecting the urban poor and slum dwellers
[3–8].
Weak health systems have been identified as major bottlenecks
in effectively responding to the rising burden of chronic conditions
in low- and middle-income countries (LMIC), including India
[1,9–11]. Despite recognition by global actors for the need for
research on health systems [12,13], little attention has been given
to the role of local health systems in the delivery of care for chronic
conditions. The local health system – defined as all organizations,
people and actions that primarily intend to promote, restore or
maintain health at the level of cities or rural areas – is key to health
system performance. At this level, policies are adopted and
implemented, responsive health services are provided and
programs are applied. Recently, the integration of chronic disease
prevention and management programs into district level health
systems in India has been proposed [14,15].
The study, presented in this paper, is part of a larger research
project to understand how local health systems can be strength-
ened in order to deliver better quality chronic condition care to the
urban poor. A poor urban neighborhood in South India
PLOS ONE | www.plosone.org 1 September 2014 | Volume 9 | Issue 9 | e106522
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constituted the research site. The research involved the following:
(i) a household survey that revealed a high prevalence of diabetes
and high out-of-pocket healthcare expenditure [8,16]; (ii) inter-
views with diabetes patients that revealed specific constraints faced
in managing diabetes [17]; and (iii) interviews with healthcare
providers to better understand existing health system challenges in
delivering diabetes care. This paper concerns the third aspect of
this larger research framework.
Methods
We conducted a cross-sectional study with healthcare providers
providing care to patients with diabetes mellitus type 2 (referred to
as diabetes in the rest of the paper). We used semi-structured
interviews to understand the organization of diabetes care in the
local health system and the problems in diabetes management, as
well as to identify feasible health service interventions from the
viewpoint of the healthcare providers. The enquiry was shaped by
the health system dynamics framework developed by Van Olmen
et al [18,19] to analyze (local) health systems. This analytical
framework (Figure 1) that includes ten interactive elements
establishes the building blocks of health systems as specified by
the World Health Organization (WHO) [20]. The framework also
emphasizes that health systems should be geared towards
outcomes and goals that are based on explicit choices of values
and principles. The organization and delivery of healthcare
services are considered the central processes and the immediate
outputs of the health system. This framework has been helpful in
analyzing local health systems in different contexts [19]. File S1
provides the detailed interview guides for doctors, pharmacists,
and laboratory technicians in English.
The participants included specialist and non-specialist doctors,
pharmacists and a laboratory technician working in and around
Kadugondanahalli (KG Halli), a poor urban neighborhood in
metropolitan city of Bangalore, the capital of the south Indian
state of Karnataka. KG Halli is one of the 198 administrative units
of Bangalore city with a slum area. KG Halli has a population of
over 44,500 people within an area of less than a square kilometer.
KG Halli has a mixed health system with coexisting government
and private healthcare sectors. Health facilities in KG Halli
include two government health centers, 28 private clinics and four
private hospitals. Clinics are primary care facilities managed by a
single doctor who is occasionally assisted by support staff. Clinics
operate on an outpatient basis. Hospitals, in addition to primary
care, also provide specialist care. They provide facilities for surgery
and inpatient care but greatly vary in size and services. In our
study, we included all the health centers, clinics and hospitals in
KG Halli that claimed to be offering care to diabetes patients and
interviewed the doctors that used to treat diabetes patients at these
facilities.
Our earlier study found that 85.2% of diabetes patients in KG
Halli sought care from the private sector, often including health
facilities located outside of the KG Halli area [8]. We therefore
decided to include health facilities that were located within a two-
kilometer radius (easy-to-travel distance) from KG Halli and were
used by more than 50 diabetes patients from KG Halli as per our
earlier study. Additionally, there are many private laboratories and
pharmacies in KG Halli. We purposely selected one of each type
from the frequently used private pharmacies and private
laboratories and interviewed a pharmacist and a laboratory
technician. We also interviewed a pharmacist in the government
health center. Table 1 provides details about the health facilities
included in the study.
After acquiring respondents’ written consent, the first author,
who has formal training and experience in qualitative research,
conducted interviews in English or Hindi based on the respon-
dents’ language preference. The data privacy and anonymity of
respondents was assured. Considering the limited number of
diabetes care providers in KG Halli, we explained to the
respondents that they may be possibly identified by local actors
Figure 1. Health systems dynamics framework. The health systems dynamics framework developed by Van Olmen et al [18] at the Department
of Public Health, Institute of Tropical Medicine, Antwerp, Belgium.
doi:10.1371/journal.pone.0106522.g001
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and about the risk associated with it as part of the consent process.
For respondents’ convenience, the interviews were conducted at
their workplaces, usually in their consultation rooms. The
interviews lasted approximately 40 to 60 minutes, occasionally
interrupted by patient consultations. The interviews were tape-
recorded and were transcribed verbatim by a professional
transcriptionist. In addition to the interviews, the first author
maintained a field diary recording the general observations made
at the health facility while conducting the interviews. These
observations included aspects such as physical environment of the
health facility, writings and visuals displayed in the facility, and
behavior of patients and staff at the facility.
We used thematic analysis. The first author coded transcripts in
Nvivo software by creating respondents’ profiles and using
elements of the health systems dynamics framework as tree nodes.
Free nodes were created to accommodate data that did not fit the
tree nodes. Based on the initial coding, the research team discussed
the resulting overarching themes. They discussed the relationships
across and between the themes and respondents’ attributes. The
research team gathered expertise in relevant fields, including
medicine, public health, health service research and medical
anthropology. The major recurring themes were grouped into four
categories representing the four out of the ten interactive elements
of the health system dynamics framework (i.e., health service
delivery, knowledge and information, leadership and governance,
values and principles). We used these categories to present the
study findings in the results section.
This study received approval from the Institutional Review
Board at the Institute of Tropical Medicine, Antwerp (Belgium)
and from the Technical Committee, as well as the Institutional
Table 1. Profile of respondents.
Respondent
number
Sex of the
respondent
Role of the respondent
at his/her health
facility
Formal training
of the respondent
Type of the
respondent’s facility
(based on ownership)
Type of the respondent’s facility
(based on delivery
platform)
R1 Woman Non-specialist doctor Graduation in ayurveda &
bridging course in allopathy
Private Clinic providing primary
care on outpatient basis
R2 Man Non-specialist doctor Graduation in unani Private Clinic providing primary
care on outpatient basis
R3 Woman Non-specialist doctor Graduation in unani Private Clinic providing primary
care on outpatient basis
R4 Woman Non-specialist doctor Graduation in unani Private Clinic providing primary
care on outpatient basis
R5 Man Non-specialist doctor Graduation in ayurveda Private Clinic providing primary
care on outpatient basis
R6 Man Non-specialist doctor Graduation in ayurveda Private Clinic providing primary
care on outpatient basis
R7 Man Non-specialist doctor Graduation in allopathy Private Clinic providing primary
care on outpatient basis
R8 Man Non-specialist doctor Graduation in allopathy Private Clinic providing primary
care on outpatient basis
R9 Man Non-specialist doctor Graduation in unani Private Clinic providing primary
care on outpatient basis
R10 Man Non-specialist doctor Graduation in allopathy Government Clinic providing primary
care on outpatient basis
R11 Woman Specialist doctor Post-graduation in allopathy Government Same facility as that of R10
R12 Woman Specialist doctor Post-graduation in allopathy Private Clinic providing specialist
care on outpatient basis
R13 Man Non-specialist doctor Graduation in allopathy Private Hospital (six beds)
providing primary care and limited
referral care
R14 Man Non-specialist doctor Graduation in unani Private Hospital (15 beds) providing
primary care and limited referral care
R15 Man Non-specialist doctor Graduation in ayurveda Private Hospital (30 beds) providing
primary care and limited referral care
R16 Man Specialist doctor Post-graduation in allopathy Private Super-specialty hospital
(600 beds) attached to a
medical school providing
primary and referral care
R17 Woman Pharmacist Graduation in pharmacy Government Same facility as that of R10
R18 Woman Pharmacist Completed school
education till 12th
class
Private Pharmacy
R19 Woman Laboratory technician Post-graduation in laboratory
technology
Private Diagnostic center
doi:10.1371/journal.pone.0106522.t001
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Ethics Committee at the Institute of Public Health, Bangalore
(India).
Results
In total, we conducted 19 interviews with three specialist
doctors, 13 non-specialist doctors, two pharmacists and one
laboratory technician. These respondents were attached to a
government health center, 11 private clinics, four private hospitals,
a private pharmacy and a private diagnostic center. Table 1
provides the profiles of the respondents and their respective health
facilities. A non-specialist doctor working at a private clinic refused
to be interviewed whereas one non-specialist doctors and one
specialist doctor who had agreed to participate and worked at a
private clinic and a private hospital, respectively, did not have time
for interviews despite repeated attempts by the researchers.
Table 2 provides summary of dominant themes defining local
health system challenges in delivering quality diabetes care.
1. Health Care Delivery
Plurality in healthcare providers and care delivery
platforms. As enumerated in the methods section, KG Halli,
with an area of less than a square kilometer, had several and
diverse healthcare delivery platforms that catered to diabetes
patients, most of which belonged to the private sector. All the
clinics, some of the hospitals and a health center offered services
for a specific duration in a day. Whereas doctors in the
government health center were formally trained in allopathy, the
doctors in the private sector were formally trained in different
systems of medicine. In India, there are at least seven recognized
systems of medicine apart from allopathy, grouped under the
umbrella term AYUSH that refers to ayurveda, yoga, naturopa-
thy, unani, siddha, homeopathy, and sowa-rigpa [21]. Of the 14
Table 2. Dominant themes pertaining to local health system challenges in KG Halli.
Health system
elements Dominant themes pertaining to challenges related to specific health system elements
Health care delivery Plurality in healthcare providers and care delivery platforms: KG Halli, with an area
of less than a square kilometer, had several and diverse healthcare delivery platforms
that catered to diabetes patients, most of which belonged to the private sector. Whereas
doctors in the government health center were formally trained in allopathy, the doctors
in the private sector were formally trained in different systems of medicine.
Hospitals providing primary care: All the hospitals explicitly market for and provide
basic primary care for diabetes in addition to providing the referral specialist care,
creating a significant functional overlap with services provided by private clinics and
the government health center.
Private clinics delaying referrals: ‘‘One thing is that no one [doctor] wants to leave their
patients. If a patient goes [referred to other facility], he may not come back. They
[non-specialist doctors at clinics] have this fear.’’ (R13, private hospital)
Knowledge and
information
Inadequate use of the patient medical records: Only six of the 15 health facilities in
this study had a system that tracked medical records of diabetes patients.
Periodically updating the knowledge of doctors & influence of pharmaceutical industry:
Nearly half of all the doctors indicated that they periodically updated their clinical knowledge.
The pharmaceutical companies had easy access to doctors for influencing their practice through
personal periodic visits by company representatives, sponsoring of continuing medical education
activities and provision of medical literature to doctors.
Lack of standard treatment protocols: ‘‘No, there is nothing like that [standard treatment
protocol]. It depends on how we analyze it [diabetes condition] and accordingly treat it.’’
(R2, private clinic)
Leadership and
governance
Poor regulation of the private sector: ‘‘Many doctors in this area are not qualified to
practice [allopathy]. But they have been doing it. … We have doctors who have a diploma
in acupuncture and are practicing allopathy. Nothing is being done by the government.’’
(R7, private clinic)
Poor systemic coordination: There was lack of coordination across different types of healthcare
providers (government, private for-profit and not-for-profit) and across multiple health care delivery
platforms (clinics, health centers, hospitals).
Widespread bribery: ‘‘… It [kickbacks] happens in 90% of cases. It’s between pharmaceutical
company and the doctor. This is rampant in this area.’’ (R18, private pharmacy)
Lack of formal grievance redress platforms: Despite spending considerable amounts of money out of
their pockets, the patients or community representatives had no formal functional platforms to engage
with the formal healthcare services for expressing grievances, conveying opinions on issues or demanding accountability.
Values and
principles
Maximization of profit: ‘‘It [healthcare] has become a business nowadays.’’ (R6, private clinic)
Healthcare for poor as a charity: ‘‘We conduct the camps to test blood sugar for free to provide some
services for those who can’t afford even sugar test.’’ (R16, super-specialty private hospital)
Trust deficit among patients and providers: ‘‘Let the patient go to a physician. They will come back
to you [non-specialist doctor] for small ailments. You should be happy because it is a circle. There
should be no fear that if I send a patient to you, then tomorrow the patient will never come back to
me. … I don’t think doctors have this kind of trust today’’ (R1, private clinic)
doi:10.1371/journal.pone.0106522.t002
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doctors interviewed in the private sector, four were trained in
ayurveda, five in unani and six in allopathy (one non-specialist
doctor had a dual training in ayurveda as well as allopathy).
However, all of these doctors, irrespective of their training
background, primarily practiced allopathy, which potentially
compromised the competence of some of the doctors that were
not formally trained in allopathy.
The doctors with training in ayurveda or unani learned to
practice allopathy typically through reading literature and working
early in their career in one or more of the private hospitals, where
they observed practice by senior allopathic practitioners. In fact,
all the allopathic hospitals but one had a duty doctor who
graduated in ayurveda or unani.
‘‘After my studies [in ayurveda], I worked in XXX [a private
allopathic hospital] as a duty doctor. I then worked in XXX
[another private allopathic hospital] for six months in night
shifts. … I watch the [allopathic] physicians and my senior
doctors treat the patients. I will read the booklets. That is how
I gained knowledge [about allopathy]’’ (R15, private
hospital).
When asked for their opinion, half of the doctors trained in
allopathy believed that in the early and borderline cases of
diabetes, ayurveda, yoga and naturopathy might play a supportive
role, provided this care is done alongside provision of allopathic
medicine and with strict blood glucose monitoring. Their support,
at least in principle, for such ‘mix’ of medicines was due to the
perceived harmful side effects of allopathic medication compared
with the perceived safety of AYUSH practices and medications.
‘‘There are some very good medications in ayurveda that can
be used for diabetes treatment for long time without harm. …
However, one should control and monitor blood sugar well.’’
(R10, government clinic).
‘‘For people with borderline diabetes, alternate medicines like,
naturopathy, Ayurveda, yoga or homeopathy will do [work]. I
welcome it. … If by using it, these [allopathic] medications
could be reduced, it is good because in allopathy, there is ill in
every pill but there is no pill for every ill.’’ (R1, private clinic).
The doctors with training in ayurveda or unani also suggested
that these systems have a very limited supportive role in early cases
of diabetes and favored mixing this care with allopathy.
Despite the favorable attitude, none of the doctors exclusively
trained in allopathy actually practiced mixed medicine. Two of the
ayurveda and two of the unani-trained doctors occasionally, often
because of patients’ demands, used ayurveda or unani medications
along with allopathic medications in the treatment of early
diabetes. Another non-specialist doctor with dual training in
ayurveda and allopathy, who treated diabetes patients using
allopathic medications, occasionally referred patients to doctors
practicing AYUSH systems.
Hospitals providing primary care. In the private sector,
unlike the government sector, there is no policy or plan to
rationalize organization of care across different levels of health
services. All of the hospitals explicitly market for and provide basic
primary care for diabetes in addition to providing the referral
specialist care, creating a significant functional overlap with
services provided by private clinics and the government health
center. In fact, more than 90% of all the patients being treated at
private hospitals were walk-in patients that were not referred from
other health facilities. This situation also occurred at the private
super-specialty hospital and led to crowding in the outpatient
department of the hospital. Based on different reasoning, a
specialist doctor working at this hospital justified provision of
primary care; he felt that if poor patients were refused care from
his hospital (that provides subsidized care) on the basis that they
needed to consult primary care providers, these poor patients
would altogether fall out of the healthcare net. Furthermore, this
doctor suggested that his fixed service-timings and fixed salaried
remuneration meant that unlike specialists at other private
hospitals working on fee-for-service basis, he did not have to be
selective in terms of number of patients or kind of patients he sees.
Private clinics delaying the referrals. Hospital doctors
believed that non-specialist doctors at private clinics do not refer
patients in time and hold onto their patients until they can’t
manage the patient anymore.
‘‘One thing is that no one [doctor] wants to leave their
patients. If a patient goes [referred to other facility], he may
not come back. They [non-specialist doctors at clinics] have
this fear.’’ (R13, private hospital).
Once patients were referred to hospitals, these patients were less
likely to be referred back to clinics, as hospitals also provided
primary care. This explains the apprehension of doctors at clinics
about ‘losing’ patients by referring them to hospitals.
‘‘No, we don’t get [patients referred back from specialists/
hospitals]. It [referral] is good but it depends on the specialist.
… Once they [patients] go there [to specialists/hospitals], they
will call them there only.’’ (R3, private clinic).
2. Knowledge and Information
Inadequate use of the patient medical records. Only six
of the 15 health facilities in this study had a system that tracked
medical records of diabetes patients. Five of these six facilities (two
private clinics, two private hospitals and a government health
center) used patient-held, paper-based medical records for patients
with chronic conditions such as diabetes or hypertension. This
record was mainly in the form of a small booklet that could be
conveniently carried by patients. In this booklet, doctors recorded
information about investigations and medications during each
encounter with patients. Patients were expected to bring the
booklet to follow-up visits. Two of the facilities provided booklets
to patients following the diagnosis, whereas patients were expected
to purchase such booklets for themselves in the other three
facilities. Only one of the five facilities had the corresponding
facility-held, paper-based medical records for patients. Addition-
ally, one specialist clinic used facility-held, electronic records with
no corresponding patient-held records for patients with chronic
conditions.
The patient-held medical records were advantageous, as they
allowed for the continuity of information across health facilities/
providers when patients sought care from other (than regular)
facilities, including out of network or emergency facilities.
‘‘If a patient is staying far from this hospital or if a patient
develops acute myocardial infarction, I don’t want him to
waste his crucial time and come to me. He can go across to
nearby health facility and show them all the treatment done till
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now [through his medical records].’’ (R16, private super-
specialty hospital).
The majority of the doctors, who did not use a medical record
system, expressed its usefulness in improving clinical decision-
making. They saw the record as useful because very few of their
patients carried the loose medical prescription papers issued to
them during earlier visits, making it difficult for doctors to make
informed decisions. However, lack of time and the lack of human
resources were reported as the common constraints for setting up
and using a medical record system for patients.
‘‘They [patients] might bring the last prescription but not all
[earlier prescriptions] … It [medical records system] will
surely help but it is very difficult [for me] to get time to keep
records.’’ (R8, private clinic).
All the five hospitals that were studied used facility-held, paper-
based medical records for hospitalized patients. During discharge
from hospitals, the patients were provided with a discharge
summary. None of the facilities, including those using medical
record systems, had an active follow-up or reminder system for
patients. Patients were lost to follow-up. Furthermore, there was
no population-level routine surveillance system for assessing
prevalence of diabetes or its risk factors.
Periodically updating the knowledge of doctors &
influence of pharmaceutical industry. Nearly half of all the
doctors indicated that they periodically updated their clinical
knowledge. The common educational tools included the continu-
ing medical education activities (seminars, lectures) organized by
professional associations and reading medical literature. Five of the
doctors were members of professional associations. They consid-
ered continuing medical education as the major activity of these
associations that, one or more times, included diabetes as a topic.
The pharmaceutical companies had easy access to doctors for
influencing their practice through personal periodic visits by
company representatives, sponsoring of continuing medical
education activities and provision of medical literature to doctors.
Interestingly, two of the doctors reportedly used the internet as a
source of learning the latest knowledge on diabetes management.
Lack of standard treatment protocols. Despite moderate
participation in continuing medical education activities, none of
the doctors except one specialist were aware of any standard
treatment protocol for diabetes management. The management
practice for diabetes varied across the doctors, beyond the
adjustments needed to accommodate for the individual needs of
patients.
‘‘No, there is nothing like that [standard treatment protocol].
It depends on how we analyze it [diabetes condition] and
accordingly treat it.’’ (R2, private clinic).
A few of the doctors, especially those not trained in allopathy,
used a ‘trial and error’ approach for deciding on the use of
allopathic medications promoted by pharmaceutical companies.
‘‘Once they [pharmaceutical companies] give [medication]
samples, I try with patients. I will see the response, if it is
good, okay, next time I will start with that. If patients don’t
respond to it, then I send them to other [allopathic] doctors.’’
(R4, private clinic).
Importantly, poverty in KG Halli has also shaped diabetes
management practices of the doctors. Some of the doctors
deviated from the knowledge-based clinical practices to adapt to
the financial situation of patients even if the doctor knew the
treatment would worsen the patient’s health status.
‘‘Most of the patients will come and ask for the [oral] tablets
instead of insulin injections and we would give them tablets.
… Insulin is costly and they have to take all these medications.
If we are not doing it, somebody else [doctor] will do it [on
patients’ request].’’ (R14, private hospital).
3. Leadership and Governance
Poor regulation of the private sector. We used a limited
interpretation of regulations by reducing them to the current
toolbox of formal laws and policies. The laws formulated by
governments to regulate healthcare, in the context of KG Halli,
would require the following: (i) a healthcare provider to have a
recognized qualification and a valid registration with the state
council of her/his respective system of medicine; (ii) registration of
private health facilities with the Karnataka Private Medical
Establishment Act (2007) that prescribes the norms for healthcare
infrastructure; (iii) a valid trade license for health facilities issued by
the municipal government; and (iv) a No Objection Certificate
from the Karnataka State Pollution Control Board that prescribes
the norms for bio-waste management.
Of the 14 doctors working in the private sector, three knew
about the regulation of bio-waste management, whereas six knew
about the need for a trade license, as well as the registration of
their facility, under some laws. The majority of them could not
recall the name of the law or its major provisions. The doctors of
only three of the private facilities (one clinic and two hospitals)
were aware of all four regulations, and their facilities were in
compliance with these regulations.
As mentioned earlier, the eight non-specialist private doctors,
who had a degree in ayurveda or unani, primarily practiced
allopathy without a degree or registration to do so. A pharmacist
who ran a private pharmacy did not have the required degree.
The majority of allopathy-trained doctors, who favored the mix of
AYUSH with allopathy in treatment of early diabetes, were not
supportive of doctors with AYUSH training that were primarily
practicing allopathy.
‘‘Many doctors in this area are not qualified to practice
[allopathy]. But they have been doing it. … We have doctors
who have a diploma in acupuncture and are practicing
allopathy. Nothing is being done by the government.’’ (R7,
private clinic).
Interestingly, most of the doctors in the private sector, including
those who were not complying with the prevailing regulations,
found these regulations meaningful in improving healthcare
services. These doctors mentioned that the poor dissemination
and enforcement of these regulations by government authorities
was the major reason for non-compliance with regulations by
private facilities. Another concern was the delay by regulatory
authorities in processing applications and granting registrations/
licenses.
‘‘They [regulations] are required and really good. But as far
as the [enforcement] officers are concerned, I have not seen
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them coming down and checking it [compliance]. … We
applied for the registration around two years ago, still we
haven’t received any response.’’ (R2, private clinic).
Poor systemic coordination. Beyond formal regulations,
coordination across different healthcare providers (government,
private for-profit and not-for-profit) and across multiple healthcare
delivery platforms (clinics, health centers, hospitals) is an important
regulatory mechanism to steer care providers towards a coherent
vision and goal in the local health system.
However, basic information, such as the number of health
facilities/doctors in KG Halli and the range of services they
provide, is not collected by the government or any private player.
Although each private facility is expected to provide information
in a prescribed format to the appropriate government health
authority in their area on a monthly basis, only one of the doctors
in the private sector was aware of the process and had started
doing so a few months prior to this study.
Government health workers or officers had never visited most of
the private health facilities in the area. Some of the private doctors
were not even aware of the location of a government health facility
in the area.
‘‘Nobody [from government] comes here. Till now, in the last
20 years of my practice, I have not seen anybody from the
government health service coming here.’’ (R8, private clinic).
Within the private sector, only a few doctors who had been
practicing for many years in the area knew the other doctors in the
area and had a professional interaction with them. There was no
coordination between two of the government facilities, which were
located close to each other in KG Halli but managed by different
government authorities. All of the super-specialty government
referral hospitals (outside KG Halli) were managed by the medical
education department of the state government with little or no
coordination with the municipal authority or the health depart-
ment of the state government that are supposed to manage
primary care facilities in the city. There was no coordination
between the government facility in KG Halli and the private
facilities for planning the organization of diabetes care.
Widespread bribery. Bribery was common at both the
individual healthcare provider and organizational level. The
kickbacks from the pharmaceutical companies to doctors for
writing particular brands of medication were commonplace.
‘‘… It [kickbacks] happens in 90% of cases. It’s between
pharmaceutical company and the doctor. This is rampant in
this area.’’ (R18, private pharmacy).
In fact, one of the private health facilities in this study was
owned by a pharmacist, who allowed three doctors to use that
facility to practice without paying any rent or facility costs if these
doctors directed their patients to his pharmacy housed in the same
building. Interestingly, a private hospital had put a board in the
patients’ waiting area that stated doctors at that hospital do not
insist patients buy medications from any specific pharmacy. This
message was to reassure patients who knew that health facilities
often associate with specific pharmacies for kickbacks. Similarly,
kickbacks from private diagnostic centers to the doctors in the area
were common. In fact, some of the doctors used prescription
papers that had the details of a specific private pharmacy or
laboratory printed at the bottom of the papers.
‘‘We have to pay some 25 to 30 percent [of cost of prescribed
investigations as a kickback] to doctors. We are giving percent
to more than 20 to 25 doctors in this area.’’ (R19, private
laboratory).
Three of the private doctors, who were approached by
government regulatory authorities, reported that it was common
for doctors to bribe the lower-level government officers to get the
necessary license/registration for their facilities or to avoid
punitive actions.
‘‘The inspector had come to me. Mine is an eight feet by eight
feet clinic [smaller than the minimum space needed to run a
clinic by law]. I said, what to do sir? I am practicing here for
the past 20 years. Where will I go now? Take 5000 rupees [,
USD 83] sir. That drug inspector will not come for another
year. Every year go on bribing them, go on practicing.’’ (R1,
private clinic).
Lack of formal grievance redress platforms. Because the
highly utilized private health sector works on a fee-for-service
basis, patients are the major funders of the health system. Despite
spending considerable amounts of money out of their pockets, the
patients or community representatives had no functional platforms
to engage with the formal healthcare services for expressing
grievances, conveying opinions on issues or demanding account-
ability. Such engagement happened rather informally to a very
limited extent as part of the doctor-patient interaction during the
medical consultation. In fact, one of the doctors in the private
sector felt that patients prefer to use his hospital because they could
personally hold the doctors or other staff accountable because they
had paid for services.
4. Values and Principles
In mixed health systems, often characterized by a relative lack of
stewardship, identifying common values that generally guide the
health system is often difficult and not anticipated. We attempted
to highlight the values and principles that were often mentioned by
the healthcare providers during interviews that they believed to be
important in shaping current medical practice, especially in the
private sector.
Maximization of profit. Of the seven respondents who were
willing to talk about the guiding factors of current medical practice
in the private sector, all but one mentioned that healthcare has
become a business in which the medical practice aims to maximize
profits. Money, and not the patient, is at the center and guides the
practice. Other respondents either refused to express their opinion
or had no specific comment on this aspect. The respondents
believed that in the past, doctors saw healthcare delivery more as a
service to mankind that should yield a decent income for doctors.
However, healthcare is increasingly becoming like any other
business in which profit drives practice. This transition was seen as
part of the larger societal transition in which money is becoming
an important preoccupation in the lives of people in all sectors and
not limited to healthcare.
‘‘It [healthcare] has become a business nowadays.’’ (R6,
private clinic).
An allopathic doctor referred to the very expensive medical
(allopathic) education system, especially in the private sector, in
which admissions to the medical schools are literally being
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purchased with huge sums of money, which then forces these
medical graduates to ‘recover’ finances by charging more to the
patients.
Healthcare for poor as a charity. When patients had
difficulty affording healthcare, the common response from private
providers was to refer them to a government facility. However,
when the required treatment was available within their facilities,
three of the private providers waived some of the treatment cost or
gave free medications. Five of the doctors in the private sector,
who expressed concern towards the poor economic conditions of
patients, suggested the need to consider paying capacity of patients
as a guiding factor in deciding the fees. The doctors believed in
charging more money to patients who could pay and help those
patients who can’t afford care by charging them less. Apart from
waivers in treatment cost, some doctors organized free diagnostic
health camps, occasionally with limited supplies of medication, as
their way ‘to help’ poor patients.
‘‘We conduct the camps to test blood sugar for free to provide
some services for those who can’t afford even sugar tests.’’
(R16, super-specialty private hospital).
Trust deficit among patients and providers. Private
doctors had strong negative opinions about government health
services. Coupled with poor coordination between these sectors,
this division led to low levels of trust. Implicit with the notion of
referring poor patients to government hospitals and wealthier
patients to private hospitals, the doctors believed strongly that
government hospitals are poor facilities meant for poor patients.
The overcrowding, long waiting times, scarcity of doctors,
inadequate time and explanations provided to the patients,
negative and even abusive attitudes of health workers, and lack
of guidance to navigate chaotic set-ups in large hospitals shape the
perceptions about government health facilities. Doctors in the
private sector were referring poor patients to government
hospitals, but they were not sure whether these patients would
receive the needed treatment in the government hospitals.
‘‘If the patient is very poor, we refer them to XXX
[government hospital] or some other government hospital.
Otherwise, if the patient can afford, we will send them to a
private hospital. … \A private hospital will give good services,
they will not shout at any patients.’’ (R14, private hospital).
However, a few autonomous super-specialty hospitals (for heart
conditions, cancers) were perceived to provide similar care as the
super-specialty private hospitals.
There was a lack of trust between the non-specialist and
specialist doctors, which contributed to the poorly functioning
referral system. As one of the non-specialist doctors working at a
private clinic who struggled to make referral links work stated:
‘‘Let the patient go to a physician. They will come back to you
[non-specialist doctor] for small ailments. You should be
happy because it is a circle. There should be no fear that if I
send a patient to you, then tomorrow the patient will never
come back to me. … I don’t think doctors have this kind of
trust today.’’ (R1, private clinic).
The majority of doctors doubted and often blamed patients for
failing to follow the prescribed treatment and lifestyle changes, and
thought the patients were ignorant, unconscious, or illiterate.
‘‘There are many illiterate people in this area. They are not
aware of things. I also see many educated people also who
don’t follow (behavior change, medications). They are busy
with other things and they are not conscious about it.’’ (R9,
private clinic).
Discussion
The analytical framework
Our study adds to the early experiences [22,23] of applying the
health system dynamics framework in LMIC. The framework was
useful in shaping the research enquiry and the data analysis from a
health system perspective. It helped to investigate the systemic
impediments that affected the effective delivery of quality diabetes
care, as well as the interconnectedness of various elements of the
local health system, e.g. a specific financing strategy (fee-for-
service) affecting doctors’ behaviors (more patients with short
consultation time, no time for record keeping) that therefore
affected healthcare (less attention to prevention and patient-
centeredness in care, lack of medical history affecting clinical
decisions) in a context guided by changing deontological and
professional values (maximization of profit from medical practice)
in many of the private health facilities.
However, designing research that enables use of the full scope of
this framework is difficult. The broader scope of the health system
(and the framework) that involves many actors/elements and their
interrelationships poses challenges in sampling the respondents
and designing the tools that help capture all the relevant
information. In our study, respondents were limited to diabetes
care providers, who mostly owned and managed their own health
facilities. This reduced somewhat the complexity of our research,
but was at the same time a limitation of our study, as it provides an
analysis of the local health system from the viewpoint of only one
set of actors. As explained in the introduction section, our earlier
work investigated the perspectives of diabetes patients [17]. The
use of indirect questioning in the interviews and recording of the
observations at the health facilities helped us to better understand
the issues that respondents would either hesitate to discuss or
provide short answers that were difficult to be taken face value.
This method particularly helped to investigate values and
principles, kickbacks and patients’ participation in health services.
Systemic impediments in diabetes care delivery
The major gaps in organizing diabetes care identified by our
study were related to the four elements of the local health system:
health service delivery, information and knowledge, leadership
and governance, and values and principles guiding the system.
Some of the problems identified in our study have been ailing
the urban health systems in India for many years. The government
of India, in one of its national five year plans developed nearly
three decades ago that included a discussion of non-communicable
diseases for the first time, mentioned that ‘‘the organized referral
services are almost non-existent’’ in urban areas [24]. The
government health centers in urban India that were largely
established to deliver family planning services in the context of the
population control initiatives [25–31] lack provision of compre-
hensive primary care, including care for chronic conditions. This
factor leads to (highly inefficient) overcrowding of tertiary
hospitals. The multitude of government agencies providing
healthcare at different levels of health services poses considerable
coordination challenges. There are at least seven government
agencies providing healthcare in Bangalore city, and there is very
limited functional integration and no administrative integration
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across the agencies. The coordination between the government
and the private sector is currently still a largely utopian task.
The regulation of the private health sector, which forms the
dominant part of the healthcare delivery system in urban areas, is
yet another challenge. Despite the acknowledgement of the need
to regulate the private sector since the early independence period
[30], except for a few regulatory initiatives, the federal government
enacted legislation to regulate the private medical establishments
in 2010 [32]. However, like our findings from the KG Halli
demonstrate, the enforcement of and the compliance with the
various private sector regulations remain dismal [33]. Although
the organized bodies representing the private healthcare providers
have often resisted formal regulation of the private health sector
[34,35], our study revealed that individual private healthcare
providers (most did not comply with current regulations) perceived
the existing regulations as meaningful for ensuring better
healthcare services. Instead, they blamed the apathy of the
regulatory agency for the poor compliance by the private sector.
However, there is more to the (local) health systems than formal
regulations and health programs, many of which are formulated at
higher (state or national) levels in India. As Gilson [36] states,
‘‘health systems are inherently relational and so many of the most
critical challenges for health systems are relationship and behavior
problems’’. The actors within the local health system possess
discretionary powers that, through their daily practice and action,
shape healthcare reforms, including leadership and healthcare
delivery in local health systems. Our study revealed that the
limited coordination between the government and the private
healthcare sector in KG Halli happened in a context in which
government reached out to private doctors (e.g., trying to convince
them to adhere to the tuberculosis treatment guidelines as specified
by the national tuberculosis control program or providing
interested private providers with vaccines and contraceptive
devices to enhance delivery of preventive and family planning
services). In addition to the legislative measures to regulate the
private sector, which seem to be poorly enforced and complied
with, proactive interactions between government and private
healthcare providers could possibly enhance coordination and
rationalization of care within local health system. The presence of
government-initiated disease/condition programs and insurance
schemes provide ‘entry points’ for engagements that could, with
improving relationships over time, broaden the scope beyond the
programs/schemes.
The present study, as well as our earlier work [17], revealed the
poor relationships across healthcare providers, as well as between
healthcare providers and patients in KG Halli, which contributed
to a general lack of trust. We join Gilson [36] in arguing that the
government needs to play a role beyond being the provider, funder
or regulator of health services to manage the relationships and
processes that influence the building of trust within local health
systems. This goal could involve fostering interactions among and
across government and private healthcare providers working in the
area; developing a collective (health) vision for the community;
and sharing of information and plans by health facilities that
encourages complementary, if not joint, planning. Studies
exploring the enhancement of leadership and management using
similar modalities in a mixed urban local system in South Africa
have shown encouraging results [37].
An important limitation of our study is that we analyzed the
local health system of a relatively small poor urban neighborhood.
The findings related to the health system challenges can therefore
not be generalized to Bangalore city or to other areas in India.
However, our findings imply the need for systems thinking in the
planning of health programs for diabetes or other chronic
conditions. Analytically, our study findings would help designing
enquiries to understand systemic challenges in delivering care for
chronic conditions in LMIC that are facing rising burden of
chronic conditions and share some common challenges in their
mixed health systems [9,38]. The national program for diabetes,
which is being piloted in selected districts across India, introduces
some ‘new’ (preventive and curative) services within district health
systems for diabetes patients, but there is still an overlap in care
across different levels of health services [15]. The program aims to
integrate diabetes care delivery into routine government health
services at various levels, but it does not attempt to address many
of the known systemic weaknesses in the existing government
health system that are so critical to chronic condition care (e.g.,
poor information systems, lack of medications in government
facilities or non-integration among and across government and
private healthcare providers).
The government of India has recently launched the National
Urban Health Mission, which is a population-based program to
improve the health status of the urban population in general [39].
The programs focuses on the urban poor and disadvantaged and
proposes a series of health system reforms addressing many of the
gaps highlighted in our study, such as strengthening urban
primary healthcare services including chronic condition care;
enhancing referral links across different levels of healthcare
services; and creating institutional platforms for community
participation in health services.
Despite acknowledging the high utilization of large private
health services by the urban poor, the mission largely focuses on
the government sector. It does not include the private sector (the
so-called ‘elephant in the room’) in discussing reforms in the
government sector. The 89-page implementation framework
dedicates a little over one page to mention the regulation of the
health system [39]. The proposed regulations, including the
development of quality standards for health services, the accred-
itation of health facilities and setting up of mechanisms for
addressing user grievances, are all meant for the government
facilities and for the limited number of private facilities that the
mission might purchase. This indicates that the government does
not have a strong will to regulate the private health sector. We
strongly advocate that the government should take a broader and
more inclusive view of the health system and augment the
stewardship of the entire health system. We hope that the
autonomy accorded to state and municipal governments in
contextualizing the mission plan will consider the challenges as
well as the potential of local health systems to enhance healthcare
delivery, including diabetes care.
Conclusions
There is a lack of functional referral systems and a considerable
overlap in provision of primary diabetes care across the different
levels of healthcare services. Inadequate use of patient medical
records and lack of standard treatment protocols affect clinical
decision-making. The poor regulation of the private sector, the
lack of coordination among and across the government and
private healthcare providers, the widespread bribery practices and
the absence of any formal grievance redress platforms, reflect weak
leadership and governance. There is a huge trust deficit between
patients and healthcare providers. The private sector, in which the
majority of healthcare providers lack the required training, is
guided by profit maximization in which healthcare for poor people
is, at best, seen as charity. These systemic impediments in local
health systems hinder the delivery of quality diabetes care to the
urban poor. Our findings indicate the urgent need to address these
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systemic weaknesses in local health systems in order to integrate
and improve the care for diabetes and other chronic conditions.
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Guide for conducting semi-structured interview with 
medical practitioners in KG Halli 
 
[The purpose of this interview is to map organizational characteristics of local health systems 
(governance, resources, coordination, and values/principles) in KG Halli and to understand 
possible health service interventions to improvement in quality of care from health providers’ 
perspective along with factors that may facilitate or hinder implementation of such interventions] 
  
(blue text – instructions, green text-guiding questions, red text-suggestive probes) 
 
I.          Introduction 
Greet the doctor and thank him/her for giving appointment for interview.  
Introduce yourself (interviewer) and Institute of Public Health, if interviewee is not already 
familiar with you. 
Provide the interviewee with the leaflet on the study design and briefly explain about the study. 
Explain about confidentiality and use of the study outcomes. 
Introduce the consent form. Ask for consent to audio recording and note taking. 
 
II.          Interview 
Start by asking some general questions that interviewee would be confortable to answer… 
 
So, sir, tell me something about your practice…since how long are you practicing here? 
(In case of long practice) How different this area was when you had started the practice? 
Collect basic demographic data of participant (name, gender, age, religion, caste/tribe)  
Do you have other clinics? Or visit other hospitals? 
What are the usual reasons for which people come to your clinic? 
How many people with diabetes you see in a month (or in a week)? Tell me about their general 
profile (age, economic background, disease stage etc.) 
 
Depending on the issues under conversation, a shift can be made to any of the relevant inquiry 
theme below. Ensure that all the themes are covered in the interview. Any new theme/concept 
brought in by interviewee shall be accommodated and be probed if deemed relevant. 
 
Continuity and coordination in healthcare 
 
How regularly diabetic patients come for follow-up? (If there are concerns expressed regarding 
regularity of follow-ups) Why you think they do not come for regular follow-up? 
What are other clinics/hospitals in this area that also provide diabetes care? How well you know 
those?  
Do you receive patients through referrals? Or do you refer patients to others? Can you describe 
how this referral process work?  
[Reasons for referrals, what factors determine choice of referral facility, counter referrals, 
sharing of information between facilities/providers involved in referral process] 
(For private providers) Are you aware of government health facilities in this area? Do you 
interact with them? (Ask government providers similar question about private providers) 
[Sharing information -through prescribed reporting format- among government and private 
providers] 
Are you familiar with government authorities in this area (e.g. ward councilor, health inspector, 
link workers of health center etc.)? 
What are your views regarding role of alternative medicines in diabetes management?(When 
interviewing alternative medicine practitioners, ask similar question about allopathic medicines) 
 
Availability and use of information systems  
 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Please describe the kind of data/information you collect regarding diabetics.  How do you do 
this?  
[For whom: outpatients/inpatients. What kind of data: individual/family profile, risk factors – 
tobacco use/exercise/diet, health status/outcomes, treatment. How: data remains with health 
provider/patients/both, individual card/family card/diary/registers/computer based system. If you 
are in doubt, request him/her to show relevant register/card] 
How these data help you? (If no data is collected) Do you see any use of collecting 
data/information about your patients? 
[For what use: monitor health status and treatment outcomes, shape ongoing practice, enhance 
person centered care, enable reminder services for patient follow-ups] 
How has been your experience with this system? What kinds of challenges you face? 
 
Support for self-management and prevention 
 
Tell me sir, how much awareness you see among diabetics regarding lifestyle factors? What are 
specific lifestyle factors that you think are influencing diabetics in this area? 
[Awareness about disease, risk factors, complications, self-management practices] 
How do you deal with addressing these lifestyle factors?  
[Patient education – Oral/education aid, how often, how long, on what aspects, by whom. Patient 
training – foot care, tobacco cessation, self-glucose monitoring, appropriate diet etc.] 
What are the challenges you face while dealing with lifestyle issues? How you deal with these 
challenges? 
Are you aware of any social services available in this area (like garden, help to patients for free 
medicines/food, counseling etc.) that can be of help to diabetics? 
[Try to figure out how much of shared decision making -between provider and patient- happen in 
this process of dealing with lifestyle change] 
 
Leadership and governance 
 
Please describe all the regulatory requirements by government that you need to meet in order to 
provide health services in this area?  
What are your views about these regulations? How meaningful are these regulations? Do 
providers take these regulations seriously? What are the challenges you face? 
[If not mentioned, probe specifically about the Karnataka Private Medical Establishment Act, 
trade license from municipal health department, provider’s registration with respective education 
council, certification from pollution control board etc.]  
Can you tell me about rules/guidelines (if any) that staff at your clinic/hospital needs to follow in 
order to ensure accountable services? Who makes these rule/guidelines? How it is ensured that 
these rules are being followed? 
Do you get approached by any government agencies in regard to health planning/programs? Is 
there any group/platforms where you meet with other providers to discuss about health? If yes, 
please give some details about that. 
 
Human resources (availability, competence, motivation) 
   
Please describe me, one by one, who all works in this clinic/hospital along with their 
qualifications/trainings, roles and responsibilities. Who reports to whom?  
[Especially ask details on his/her (doctor) qualifications, year of graduation, experience etc.] 
When a diabetes patient visits your clinic/hospital, what all procedure he/she goes through? Who 
all see him/her and do what? 
Can you describe how you keep updating your knowledge/skills regarding medical practice or 
other aspects of your practice?  
Did you or any of your team members undergo any specific training/courses on diabetes (or 
chronic disease) management? If yes, please provide details. 
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Are you aware of or following any guidelines for diabetes management? Please explain. What 
are the usual factors that you consider while prescribing a specific therapy to a diabetes patient? 
Infrastructure and supply 
List major infrastructure -building and equipment- (specifically for diabetes patients) 
Please describe investigations facilities available at your clinic/hospital for diabetes patients. 
Where do you refer your patients for laboratory investigations? What are the factors that you 
consider while deciding referral laboratories? Are you aware of fees charged by referral 
laboratory for common tests that you prescribe for diabetes patients? Please give examples. 
Do you dispense medicines at your clinic/hospital to diabetes patients? What are these 
medicines? (If no) How far patients have to go to but your prescribed medicines?  
You prefer generic or branded medicines? Or both? What are you’re your views in this regard 
(why branded? Generic? How you choose specific brands of medicines? What are the costs of 
brands you prescribe? 
Do you think it is common for other doctors in the area to prescribe unnecessary or costly 
medicines? Please explain. Do majority of doctors follow any standard treatment guidelines?  
Health care delivery 
What are the timings of your clinic? How you came to fix these timings?  
[What happens when patients need care beyond these timings?] 
Do you provide outreach services or make home visits? Explain the reasons 
Government health centers usually have responsibility for health of a defined population and so 
they usually think beyond patients seeking care in their clinics/hospitals. What are your views on 
such population focused approach? How would you describe private providers’ approach in this 
regard?  
Do you think that in KG Halli people from certain communities or religion go to certain health 
providers? What could be the reasons for this? 
What are your views regarding fees charged to diabetics by health providers in this area? Are 
patients able to easily afford the fees charged?  
[Ask for usual fees charged by interviewee’s organization. What happens when patients express 
inability or difficulties in paying prescribed fees? Insist for specific examples. Do people prefer 
certain health providers depending on how much people earn (can pay)?] 
What in your opinion are the main factors in terms of values/principles that guide private 
practice? (Or) government practice? 
What, in your views, are the problems faced by diabetics in this area in regard to their 
healthcare?  
What you think are possible changes that can be done by health providers in their practice that 
can improve healthcare for diabetics? 
[Try to elicit specific examples of practice improvement. For each example, probe further to 
understand factors that can facilitate or hinder implementation of change in practice] 
III. Closing
Switch off the recorder. Thank interviewee for time and inputs. Ask the interviewee if he/she
wants to share anything. Assure the sharing of study results with interviewee. Ask permission to
get back to interviewee for any clarifications/further information.
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Guide for conducting semi-structured interview with 
pharmacist or laboratory technician (staff) in KG Halli 
 
[The purpose of this interview is to map organizational characteristics of local health systems 
(governance, resources, coordination, values/principles) in KG Halli and to understand possible 
health service interventions to improvement in quality of care from health providers’ perspective 
along with factors that may facilitate or hinder implementation of such interventions] 
  
(blue text – instructions, green text-guiding questions, red text-suggestive probes) 
 
IV.          Introduction 
Greet the pharmacist or laboratory technician and thank him/her for giving appointment for 
interview.  
Introduce yourself (interviewer) and Institute of Public Health, if interviewee is not already 
familiar with you. 
Provide the interviewee with the leaflet on the study design and briefly explain about the study. 
Explain about confidentiality and use of the study outcomes. 
Introduce the consent form. Ask for consent to audio recording and note taking. 
 
V.          Interview 
Start by asking some general questions that interviewee would be confortable to answer… 
 
So, tell me something about your work…since how long are you working here? When was this 
pharmacy/laboratory established? 
(In case of long work history in the area) How different this area was when you had started 
working here? 
Collect basic demographic data of participant (name, gender, age, religion, caste/tribe)  
Do you own other pharmacies/laboratories?  
What are the usual investigations for which people come to your clinic? How many people come 
to you to buy diabetes medicines or (blood sugar/urine sugar) investigations in a day (or in a 
week)?  
Tell me about their general profile (age, economic background, disease stage etc.) 
 
Depending on the issues under conversation, a shift can be made to any of the relevant inquiry 
theme below. Ensure that all the themes are covered in the interview. Any new theme/concept 
brought in by interviewee shall be accommodated and be probed if deemed relevant. 
 
Infrastructure and supply 
List major infrastructure -building and equipment- (specifically in reference to diabetes care) 
 
Please describe various medicines or investigations (interviewer can use standard treatment 
guidelines for DM-2 to be able to enumerate or probe) available at your facility for diabetes 
patients. 
How you get medicines or laboratory materials?  
(In case of pharmacy) How you decide what all brands of medicines to keep? Do you keep 
generic medicines? Explain reasons. 
[Try to understand how pharmaceutical representatives (from pharmaceutical companies), 
doctors’ preferences, pharmacist’s interests, paying capacity of people in the area or other factors 
affect this?]  
Do you always have medicines demanded by patients available (or in stock)? Explain instances 
when patients demand medicines (or brand) that you do not keep? How you deal with this? 
[Provision of alternative brands, frequency of stock outs, linking patients to another pharmacy 
etc.] 
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Service delivery 
What are the timings of your pharmacy or laboratory? How you came to fix these timings?  
[Compatibility with timings of nearby clinics/hospitals, what happens when patients need these 
services beyond these timings?] 
Do you make home visits? Explain the reasons. (If yes,) describe how such visits are 
sought/coordinated? 
How people come to your pharmacy or laboratory? Do medical practitioners refer them? Do 
they come on their own? 
(In case of self-referrals) Please describe what kind of people come directly to you to purchase 
medicines or to undergo blood/urine sugar investigations? Why would you think they come 
directly to you without consulting their doctor? Is this common in this area? How you deal with 
such instances? 
(In case of referrals from doctors) Do they bring any correspondence (prescription, investigation 
form etc.) from medical practitioner? Do you get patients referred by all the doctors in the area? 
Who frequently refers patients to your pharmacy or laboratory? Do doctors in this area suggest 
specific pharmacies or laboratories to their patients or do they leave it up to their patients to 
choose? What in your opinion affects patients’ choice of specific pharmacy or laboratory? 
[Choice of pharmacy or laboratory: doctors’ referral, patients’ own choice, distance of laboratory 
from clinic/hospital, others.  Following the flow of the discussion, try to bring in the issue of 
kickbacks/incentives from pharmacies or laboratories to medical practitioners] 
What are your views regarding fees charged by laboratories to do blood sugar (or urine sugar) 
investigations to diabetics in this area? OR what are your views regarding costs of medicines to 
be bought by diabetics? Are patients able to easily afford the fees charged?  
(In case of pharmacy) Do patients buy all the medicines (for all the days) prescribed by doctors? 
(If not) How they decide what to buy and what not to buy? What kind of questions they ask you?  
[Ask for usual fees charged by interviewee’s organization. What happens when patients express 
inability or difficulties in paying prescribed fees? Insist for specific examples. Do people prefer 
certain health providers depending on how much people earn (can pay)?] 
Do you get feedback/complains from patients using your services? Please explain what are the 
usual issues raised by patients? How you deal with that? Do you get feedback/complaints from 
doctors who refer patients to your pharmacy or laboratory? Please give examples of issues 
raised by doctors in past. 
[Mechanisms to receive feedback/grievance of patients, to address these grievances. Dynamics 
of relationship between doctors, pharmacist/laboratory technician/patients] 
What in your opinion are the main factors (or say values/principles) that underline how 
pharmacies or laboratories are functioning today? What your thoughts? Are you happy with how 
this works OR would you like to see any changes? 
What, in your views, are the problems faced by diabetics in this area in regard to their 
healthcare?  
What you think are possible changes that can be done by health providers, pharmacies, and 
laboratories in their practice that can improve healthcare for diabetics? 
[Try to elicit specific examples of practice improvement. For each example, probe further to 
understand factors that can facilitate or hinder implementation of change in practice] 
Availability and use of information systems  
Please describe the kind of data/information you collect regarding patients and/or services you 
render.  How do you do this?  
[What kind of data: services rendered (laboratory investigations or medicines), personal 
information of patients, referring doctor. How: data remains with pharmacy/laboratory, shared 
with patient/doctor, registers/computer based system. If you are in doubt, request him/her to 
show relevant reports/registers] 
How do you use these data? (If no data is collected) Do you see any use of collecting 
data/information about your patients? 
[For what use: improving service management, retrieving old records, reminder to patients] 
How has been your experience with this system? What kinds of challenges you face? 
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Human resources (availability, competence, motivation) 
Please describe me, one by one, who all works in this pharmacy/laboratory along with their 
qualifications/trainings, roles and responsibilities. Who reports to whom?  
[Especially ask details on his/her (pharmacist/laboratory technician) qualifications, year of 
graduation, experience etc.] 
When a patient visits your pharmacy or laboratory, what all procedure he/she goes through? 
Who all see him/her and do what? 
How do you keep yourself updated with new medicines coming in market OR other aspect of 
your work? Do you or your tem member undergo any training? If yes, please provide details. 
 
Leadership and governance 
Please describe all the regulatory requirements by government that you need to meet in order to 
provide health services in this area?  
What are your views about these regulations? How meaningful are these regulations? Do 
providers take these regulations seriously? What are the challenges you face? 
[If not mentioned, probe specifically about the Pharmacy Act, Clinical Drugs and Cosmetics Act, 
trade license from municipal health department, provider’s registration with respective education 
council, certification from pollution control board etc.]  
Is there an association or network of pharmacies or laboratories in Bangalore 
(area/state/national)? Are you part of such network/associations? What is the role played by 
such network/association?  
Can you tell me about rules/guidelines (if any) that staff at your pharmacy/laboratory needs to 
follow in order to ensure accountable services? Who makes these rule/guidelines? How it is 
ensured that these rules are being followed? 
Do medical practitioners in the area approach you? Do you approach them? What typically 
happens when a new pharmacy/laboratory is opened in the area?  Is there any group/platforms 
where you meet with other providers to discuss about health? If yes, please give some details 
about that. 
 
 
VI. Closing 
Switch off the recorder. Thank interviewee for time and inputs. Ask the interviewee if he/she 
wants to share anything. Assure the sharing of study results with interviewee. Ask permission to 
get back to interviewee for any clarifications/further information.  
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Chapter 5. Intervention to improve diabetes care 
This chapter is based on the paper: 
Bhojani U, Kolsteren P, Criel B, De Henauw S, Beerenahally TS, Verstraeten R, Devadasan N. 
Intervening in the local health system to improve diabetes care: lessons from a health service 
experiment in a poor urban neighborhood in India. Global Health Action 2015;8:28762. 
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ORIGINAL ARTICLE
Intervening in the local health system to improve
diabetes care: lessons from a health service experiment
in a poor urban neighborhood in India
Upendra Bhojani1,2,3*, Patrick Kolsteren2, Bart Criel2, Stefaan De Henauw3,
Thriveni S. Beerenahally1, Roos Verstraeten2 and Narayanan Devadasan1
1Institute of Public Health, Bangalore, India; 2Department of Public Health, Institute of Tropical Medicine,
Antwerp, Belgium; 3Department of Public Health, Ghent University, Ghent, Belgium
Background: Many efficacious health service interventions to improve diabetes care are known. However,
there is little evidence on whether such interventions are effective while delivered in real-world resource-
constrained settings.
Objective: To evaluate an intervention aimed at improving diabetes care using the RE-AIM (reach, efficacy/
effectiveness, adoption, implementation, and maintenance) framework.
Design: A quasi-experimental study was conducted in a poor urban neighborhood in South India. Four
health facilities delivered the intervention (n#163 diabetes patients) and the four matched facilities served
as control (n#154). The intervention included provision of culturally appropriate education to diabetes
patients, use of generic medications, and standard treatment guidelines for diabetes management. Patients
were surveyed before and after the 6-month intervention period. We did field observations and interviews
with the doctors at the intervention facilities. Quantitative data were used to assess the reach of the inter-
vention and its effectiveness on patients’ knowledge, practice, healthcare expenditure, and glycemic control
through a difference-in-differences analysis. Qualitative data were analyzed thematically to understand adop-
tion, implementation, and maintenance of the intervention.
Results: Reach: Of those who visited intervention facilities, 52.3% were exposed to the education component
and only 7.2% were prescribed generic medications. The doctors rarely used the standard treatment guidelines
for diabetes management. Effectiveness: The intervention did not have a statistically and clinically significant
impact on the knowledge, healthcare expenditure, or glycemic control of the patients, with marginal reduction
in their practice score. Adoption: All the facilities adopted the education component, while all but one facility
adopted the prescription of generic medications. Implementation: There was poor implementation of the
intervention, particularly with regard to the use of generic medications and the standard treatment guidelines.
Doctors’ concerns about the efficacy, quality, availability, and acceptability by patients of generic medications
explained limited prescriptions of generic medications. The patients’ perception that ailments should be
treated through medications limited the use of non-medical management by the doctors in early stages of
diabetes. The other reason for the limited use of the standard treatment guidelines was that these doctors
mainly provided follow-up care to patients who were previously put on a given treatment plan by specialists.
Maintenance: The intervention facilities continued using posters and television monitors for health education
after the intervention period. The use of generic medications and standard treatment guidelines for diabetes
management remained very limited.
Conclusions: Implementing efficacious health service intervention in a real-world resource-constrained setting
is challenging and may not prove effective in improving patient outcomes. Interventions need to consider
patients’ and healthcare providers’ experiences and perceptions and how macro-level policies translate into
practice within local health systems.
Keywords: diabetes; health system; healthcare services; poverty; health education; medication; standard treatment guidelines;
RE-AIM framework; India
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ndia is a home to over 68.8 million people with
diabetes, a majority of whom struggle to get quality
healthcare (1). The need to reorient and strengthen
the existing health systems to provide effective response to
the care demands of people with chronic conditions, such
as diabetes, is globally recognized (2). In order to address
the rising burden of diabetes, India launched pilots of
a national program in 2008 that, among other things,
aimed at reorienting the healthcare delivery system (3).
Our earlier study in a poor urban neighborhood in South
India, however, revealed many gaps in the organization of
diabetes care in the local health system (4). To tackle these
gaps, healthcare providers in the neighborhood were con-
sulted to identify their preferred interventions to improve
diabetes care (5!11). These included, for example, the
provision of culturally appropriate health information as
well as the use of standard treatment guidelines and low-
cost generic medications for diabetes management.
Systematic reviews of randomized controlled trials showed
that these suggested interventions are likely to be efficacious.
Health education to diabetes patients has been shown to
improve patients’ knowledge and glycemic control (5!15).
Interventions targeted at patients, prior to the consulta-
tion, using coaching, checklists, or decision aids (video,
pamphlets) can enhance the patients’ knowledge about
treatment choices, their self-efficacy, their participation in
decision-making, and patient!provider communication
(16, 17). Finally, interventions targeting primary care
providers, such as the use of printed educational materials
or personalized outreach educational visits, have been
shown to enhance professional practices of healthcare
providers, including drug prescribing patterns (18, 19).
There is, however, a dearth of studies on the application
of these interventions in real-world settings, especially
in the local health systems of low- and middle-income
countries. Sanders and Haines (20) emphasize the useful-
ness of health system research, especially implementa-
tion research. There remains a gap between the available
knowledge and translating it into practice within health
systems (20). More recently, prominent global actors
echoed this need (21). Glasgow et al. (22), in response
to the dominant ‘efficacy’ paradigm of the randomized
controlled trials, developed the RE-AIM framework to
analyze five important aspects of public health interven-
tions (reach, efficacy/effectiveness, adoption, implemen-
tation, and maintenance). Using the RE-AIM framework,
we aimed to evaluate a health service intervention to
improve diabetes care in the local health system of a poor
urban neighborhood.
Methods
Ethics statement
The Institutional Ethics Committee at the Institute of
Public Health (India), the Institutional Review Board at
the Institute of Tropical Medicine (Belgium) and the Ethics
Committee at the University of Antwerp (Belgium) ap-
proved this study. The study was explained to the diabetes
patients before informed written consent was sought,
separately for the surveys and blood sugar tests. The
study was explained to the doctors at the intervention
health facilities before informed written consent was
sought, separately for being part of the study (and agree-
ing to implement the intervention) and for the interviews
at the end of the intervention.
Study setting
We conducted the study in Kadugondanahalli (KG Halli),
one of the administrative units of Bangalore. Bangalore is
a metropolitan city, capital of the southern Indian state
of Karnataka. KG Halli is a poor neighborhood housing
a slum and a population of around 45,000 in an area of
less than one square kilometer. It has two government
health centers, one providing limited primary care and
the other providing primary care and some specialist care.
It has over 32 private health facilities: Four are hospitals
providing primary, specialist, and inpatient care, while
the rest are single-doctor clinics providing primary care
on an outpatient basis. Private facilities provide care on
a fee-for-service basis. Government centers provide free
care for the people living in below-the-poverty-line house-
holds and charge nominal fees to other patients. For
more details on chronic conditions and health system
organization in KG Halli, please refer to our earlier work
(4, 23!25).
Intervention design and components
We conducted a quasi-experimental study with an inter-
vention and a control group. The Institute of Public
Health (Bangalore) has been implementing the Urban
Health Action Research Project in KG Halli since 2009
with an aim to improve the quality of healthcare for its
residents by working with residents, the healthcare pro-
viders, and the health authorities. As part of this project,
six rounds of dialogue with local healthcare providers
were organized between August 2011 and March 2012 to
discuss residents’ health issues, including chronic condi-
tions and the potential solutions (5!10). Subsequently, in
July 2013, individual meetings were held with doctors !
healthcare providers, irrespective of their training back-
ground, who serve in clinic or hospitals and are generally
the first point of consultation for diabetes patients ! to
share the findings of an earlier study (4) on gaps in
the organization of diabetes care and to seek their sug-
gestions on improving diabetes care (11). Based on the
obtained suggestions and literature, we identified three
intervention components: 1) provision of culturally ap-
propriate diabetes education; 2) prescription of generic
medications; and 3) use of standard treatment guidelines
(STG) for diabetes management. Table 1 provides details on
the intervention that was delivered at the four intervention
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health facilities over a 6-month intervention period. The
control health facilities followed the regular health service
provision.
Sampling framework
Sampling of health facilities
Based on willingness of the doctors to adopt the interven-
tion in their routine practice, we conveniently sampled
seven health facilities (one government, six private) from
KGHalli and assigned them to the intervention group. The
government facility had amandate to provide free care and
as such no control facility could bematched. Two of the six
private facilities were technically unable to implement
certain aspects of the intervention and were excluded.
Hereafter, we will refer to the remaining four facilities as
intervention sites and the doctors delivering care at these
facilities as intervention doctors. Next, four control health
facilities similar to the intervention sites in terms of type
of clinic/hospital, level of formal training of doctors, and
the usual load of diabetes patients seeking care from
these facilities were matched. Table 2 provides details on
intervention and control sites including doctors’ educa-
tional background and the services available at these sites.
Sampling of patients
When estimating the minimum sample size for the study,
we expected certain improvements in the effectiveness
measures. These primary measures and the change ex-
pected in them included the following: 1) a two-point
increase in the patient knowledge score (range 0!15);
Table 1. Intervention components and strategies
Intervention component Intervention strategy Content/support material
Primary target
population
Provision of culturally
appropriate diabetes
education.
Display of three posters at
conspicuous places within the
patient waiting area at the
intervention sites.
Posters contained contextually relevant images
with minimal text in three commonly spoken
languages (Urdu, Kannada, and Tamil), apart from
English. They covered different aspects of
diabetes education: 1) ‘Symptoms of sugar
becoming high or low in blood’ (about diabetes
and hyper- and hypoglycemia); 2) ‘Self-care for
diabetes’ (about diet, tobacco consumption, and
regular medication); and 3) ‘Self-care for diabetes’
(about indoor and outdoor exercise and foot care).
Diabetes
patients
Installation of television monitors to
broadcast seven videos at
conspicuous place within the patient
waiting area at intervention sites.
The monitors displayed, sequentially, three videos
in Kannadaa, three videos in Urdub, and one
video in Tamilc. These videos ranged from 56 s
to 15 min in length and covered issues related to
diabetes and its management.
Diabetes
patients
Use of generic
medications for
diabetes management.
Doctors at the intervention sites
should prescribe generic
medications, to the extent possible,
for diabetes management.
Doctors were provided with a list of generic
medications made available within KG Halli at low
cost to the patients.
Doctors at the
intervention sites
Use of standard treatment
guidelines for diabetes
management.
Doctors at the intervention sites to
follow, to the extent possible, the
standard treatment guidelines for
diabetes management.
One-on-one meetings lasting from 30 to 45 min
with doctors at the intervention sites to hand over
copies of and discuss the standard treatment
guidelinesd for diabetes management along with
the fact sheets highlighting important aspects of
the guidelines.
Doctors at the
intervention sites
aTwo of the Kannada videos were developed by the Swami Vivekananda Youth Movement, a nongovernmental organization, for use in
primary care settings and included 1) Diabetes II, available from www.youtube.com/watch?v_W3ayZCV3R0U; and 2) Food Habits in
Diabetes, available from www.youtube.com/watch?v_33eXNFUV0fE. The third Kannada video was developed by HealthBox India Trust, a
non-governmental organization based in Karnataka. bAll the three Videos were developed by HeartFile, a non-governmental organization
based in Pakistan, using imagery and a dialect similar to those in KG Halli, and included 1) Diabetes ! The Decision Is Yours, available from
www.youtube.com/watch?v_EGiH15R5Z_o; 2) Diabetes ! Two Stories, available from www.youtube.com/watch?v_f4nY42kfBX8; and
3) Diabetes ! A Few Important Points, available from www.youtube.com/watch?v_GM7_x0T8-Yc. cTamil video was developed by
HealthBox India Trust, a non-governmental organization based in Karnataka. dGuidelines for management of type-2 diabetes developed
by the Indian Council of Medical Research (2005), available from www.icmr.nic.in/guidelines_diabetes/guide_diabetes.htm.
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2) a five-point decrease in the mean blood sugar level; and
3) a 50% reduction in the mean out-of-pocket expenditure.
Considering a significance level of 0.05, 80% power,
and average values of patient knowledge score, random
blood sugar, and out-of-pocket expenditure from earlier
studies (23, 26!28), we estimated the required minimum
sample size to be 69 patients per group. We used STATA
(StataCorp LP 11.2) to calculate the sample size and took
the highest number needed for one of the three indicators.
To accommodate for possible correlations across the
groups, loss to follow-up and divergences in health-
seeking behavior leading to crossover (i.e. patients from
the control group visiting intervention sites), and lack of
visits to study sites, we added another 100, making the
final target sample size 169 patients per group.
We sampled these patients with help from community
health workers as part of the Urban Health Action
Research Project. These health workers were women from
KG Halli and surrounding neighborhoods with a socio-
economic background similar to that of the people in
KG Halli. They had been working in KG Halli for
around 4 years making routine visits to households in
their respective areas. They approached diabetes patients
at their residence. People between the ages of 15 and
64 years, residing within KG Halli, with self-reported
diabetes mellitus type 2, and who sought care from one of
the intervention or control sites at least once in the last
3 months were considered eligible for the study. Severely
ill or mentally incompetent patients were excluded.
Measures, data collection tools, and analysis
Table 3 provides the measures and data collection tools
used in the study to assess various aspects of the inter-
vention using the RE-AIM framework. The mean knowl-
edge score used to assess effectivenesswas derived from the
15 questions that assessed patients on their knowledge
about diabetes and its management. These were multiple-
choice questions, adapted from validated tools used by
Palaian et al. (28), with correct answers coded as ‘1’ and
wronganswers as ‘0’. Thevalueof themeanknowledge score
ranged between 0 and 15 and is reported with standard
deviation. The mean practice score was derived from the
13 questions that assessed a range of self-management
practices, such as seeking diabetes care, regular intake of
medication, and lifestyle changes. These questions were
adapted from the tool used by Palaian et al. (28) and the
WHO STEPS instrument validated for use in India (29).
Favorable or ‘healthy’ practices were coded as ‘1’ and all
others as ‘0’. The value of the mean practice score ranged
between 0 and 13 and is reported with standard deviation.
Table 2. Characteristics of the intervention and control sites
Respondent
number Study sites Delivery platform and services Training of GP/respondent Other remarks
R1 Intervention
site 1
Clinic providing primary and
limited specialist care on an
outpatient basis
Graduated in modern medicine,
with a fellowship in diabetology;
practicing modern medicine
Control site 1 Clinic providing primary care on
an outpatient basis
Graduated in modern medicine;
practicing modern medicine
R2 Intervention
site 2
Clinic providing primary care on
an outpatient basis
Graduated in Ayurveda with a
course in integrated medicine;
practicing modern medicine
Control site 2 Clinic providing primary care on
an outpatient basis
Graduated in Unani; practicing
modern medicine
R3 Intervention
site 3
Hospital with a few inpatient
beds, a pharmacy, and a
laboratory; provides primary care
Graduated in modern medicine;
practicing modern medicine
Presence of other doctor(s) trained in
Ayurveda and practicing modern
medicine
Control site 3 Clinic with a few inpatient beds
(only for day admissions) and a
laboratory; provides primary care
Graduated in modern medicine;
practicing modern medicine
R4 Intervention
site 4
Hospital with inpatient beds,
a pharmacy and a laboratory;
providing primary and specialist
care
Graduated in modern medicine;
practicing modern medicine
Presence of other doctor(s) trained in
Ayurveda/Unani and practicing
modern medicine; specialists
available for a limited time of the day
Control site 4 Hospital with inpatient beds,
a pharmacy, and a laboratory;
provides primary and specialist
care
Graduated in modern medicine;
practicing modern medicine
Presence of other doctor(s) trained in
Ayurveda/Unani and practicing
modern medicine; specialists
available for a limited time of the day
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The out-of-pocket expenditure was derived as sum of the
expenditures reported by patients on consultation, labora-
tory tests, food, travel, and any informal payments for a
single episode ofoutpatient care, includingmedications for
1 month. The mean out-of-pocket expenditure is reported
in Indian rupees (INR) with standard deviation. Themean
fasting blood sugar was estimated using the blood glucose
monitoring device after overnight fasting by patients. The
mean fasting blood glucose is reported in mg/dL with
standard deviation.
The data collection tools included a survey of diabetes
patients (before and after the intervention), interviews
with the intervention doctors at the end of the intervention,
and field observations by the first author throughout the
intervention, including 3 months past the intervention.
Survey of diabetes patients
The questionnaire was field-tested, revised, and trans-
lated into local languages. See Supplementary File 1 for
a copy of the questionnaire (in English) that sought
data about sociodemography, health-seeking, exposure to
posters/videos, treatment details, healthcare expenditure,
knowledge, and practice in regard to diabetes and per-
ceived social support. The community health workers
administered a questionnaire to the sampled patients in a
language (Kannada, Urdu, or Tamil) that patients were
comfortable with. The community health workers carried
out a blood sugar test using a blood glucose monitoring
device at the patients’ residence after an overnight fast by
the patients. The health workers were trained in ques-
tionnaire administration as well as the use of the glucose
monitoring device. The same questionnaire and the glu-
cose monitoring technique were used for the initial survey
and a follow-up survey after the 6-month intervention
period. A trained data entry officer entered the data using
EpiData Entry (EpiData Association 3.1). We used STATA
(StataCorp LP 11.2) to do difference-in-differences anal-
ysis to ascertain the effectiveness of the intervention on
the knowledge, self-management practices, out-of-pocket
healthcare expenditure, and fasting blood sugar of the
patients (see Table 3). This approach takes into con-
sideration the initial differences among intervention and
control groups and helps control for unobserved factors
that would have affected outcome variables in both the
groups. It assumes that the change in both the groups
follows a similar trend. We assessed the difference-in-
differences estimator adjusted with relevant covariates,
including sociodemographic [sex, age, education, income,
household poverty status, marital status, religion, and
social support score estimated using the Duke social
support and stress scale (30)] and disease-related (dia-
betes duration, comorbidity) variables. The survey data
were also used to assess the reach of the intervention.
Table 3. Measures and source of data for intervention assessment
RE-AIM dimension Measure Source of data
Reach Proportion of the patients who solely visited intervention sites during the
intervention period
Post-intervention survey
Proportion of the patients solely visiting intervention sites who saw
posters as well as videos about diabetes at the intervention sites
Post-intervention survey
Proportion of the patients solely visiting intervention sites who were
prescribed generic medications by intervention doctors
Post-intervention survey
Feedback from the doctors at intervention sites about use/non-use of the
standard treatment guidelines for diabetes management
Interviews with doctors
Effectiveness Mean knowledge scores of patients in the intervention and control groups,
before and after the intervention
Pre-intervention survey;
post-intervention survey
Mean practice score of patients in the intervention and control groups,
before and after the intervention
Pre-intervention survey;
post-intervention survey
Mean out-of-pocket expenditure by patients in the intervention and
control groups, before and after the intervention
Pre-intervention survey,
post-intervention survey
Mean fasting blood sugar of patients in the intervention and control
groups, before and after the intervention
Pre-intervention survey;
post-intervention survey
Adoption Adoption of the intervention components by the doctors for
implementation at the intervention sites
Interviews with doctors; field
observations at the intervention sites
Implementation Implementation of the intervention as envisaged throughout the 6-month
intervention period
Interviews with doctors; field
observations at the intervention sites
Maintenance Delivery of the intervention at intervention sites after 6-month intervention
period
Field observations at the intervention
sites
RE-AIM: reach, efficacy/effectiveness, adoption, implementation, and maintenance
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Interviews with doctors
At the end of the intervention period, the first author,
with formal training in qualitative research, conducted
interviews with the four intervention doctors to under-
stand their experience and views with regard to imple-
mentation of the intervention, adaptations that they made
to the initial intervention, impact of the intervention
on patients, and sustainability of the intervention. The
doctors were the respondents of choice, as they owned
and managed the intervention sites while also providing
healthcare to diabetes patients. A semi-structured ques-
tioning guide was developed, pretested, and refined (see
Supplementary File 2). Audio-recorded interviews that
lasted 45 to 60 min were conducted in a mix of English
and Hindi. Open-ended questions were followed with
more specific probes to clarify and extend the responses.
Records were transcribed verbatim and translated into
English by a professional transcriptionist. The first author
verified the transcripts based on audio records. Tran-
scripts were analyzed by using thematic content analysis
to identify emerging themes. Data were organized and
coded using NVivo software (QSR International 8.0) and
later the relationship between and across themes was
explored using the mind-mapping tool MindNode Lite
(IdeasOnCanvas GmbH 1.9.1). Data from the post-
intervention survey (about reach of the intervention) and
field observations were used for triangulation.
Field observations and discussions with the doctors
The first author made follow-up visits to the intervention
doctors once a month to discuss the status of the imple-
mentation of the intervention and gather their feedback.
He made observations about the implementation of the
intervention (especially the television/poster component)
as well as about the reactions of the patients and health
workers. He used a structured observation grid and
pointers for discussion with the doctors (see Supplemen-
tary File 2). Immediately after the visit, observations and
the discussion were recorded in an online field diary,
Evernote (Evernote Corporation 2.0.5). These data were
analyzed in the same way as the interviews to understand
implementation, adoption, and sustainability aspects of
the intervention.
Results
Participant characteristics
We had four interventions and four control sites (see
Table 2). We were able to recruit 317 diabetes patients
(163 in the intervention and 154 in the control group)
from the community. Table 4 provides sociodemographic
and diabetes-related indicators for the sample population
at the baseline. Women constituted over two-thirds of the
sample population. The sample population had mean per
capita income of INR 1,994.3 (approximately USD 32)
per month. More than one-fourth (28.7%) of the sample
population had no formal education. Of the 33.2% of the
sample population who earned income, around 28.6%
were daily wage earners. The majority of women were
homemakers. The patients in the intervention group had
a lower education level and were poorer compared to
those in the control group. However, these differences
were statistically insignificant.
RE-AIM framework
Reach of the intervention
Of the patients recruited into the intervention and con-
trol groups, 68.1 and 63% visited solely the intervention
and control sites, respectively, at least once during the
intervention period. Death, migration out of the study
area, loss to follow-up, visits to non-selected sites, visits
to both the intervention and the control sites by the
same patients, and not seeking healthcare at all marked
healthcare-seeking for the remaining patients during the
6-month intervention (see Fig. 1). Just over half (52.3%)
of those who solely sought care from intervention sites
reported seeing posters as well as videos about diabetes.
Fewer (7.2%) got generic medications prescribed by the
intervention doctors. The doctors at the intervention sites
reported a very limited use of STG in their practice.
At two of the intervention sites, doctors who practiced
modern medicine without the required formal training
saw diabetes patients. These doctors found the STG
useful and reported using it in their practice. Patients’
exposure to the intervention was not related to their
sociodemographic characteristics (sex, age, work, educa-
tion, income, household poverty status, marital status,
religion, social support) or disease condition (diabetes
duration, comorbidity), as these variables had no statis-
tically significant association with the probability of
patients receiving or not receiving the intervention.
Effectiveness of the intervention
We compared effectiveness measures between patients
in the intervention group who were exposed to the full
education component (n#58) and those from the control
group who had no exposure to the videos and/or posters
about diabetes (n#69). The size of these groups was
smaller than the minimum sample size estimated for the
study, compromising the power to detect the expected
impact. We did not assess the effectiveness of the generic
medication and STG components, as only eight patients
had received generic medications in the intervention group
and the intervention doctors rarely used STG for diabetes
management. The unadjusted difference-in-differences anal-
ysis showed that after the intervention the mean knowl-
edge score improved marginally ("0.23) while the mean
out-of-pocket expenditure decreased ($29.21). The mean
practice score deteriorated marginally ($0.48) and the
mean fasting blood sugar level increased ("3.83). These
changes were statistically insignificant. After adjusting
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for sociodemographic and disease-related covariates, the
direction of change in effectiveness measures and its
statistical insignificance remained same, except that the
marginal reduction in the mean practice score ($0.85)
became statistically significant (see Table 5).
Adoption of the intervention
All the intervention sites adopted the education com-
ponent of the intervention. All but one site adopted the
component of prescribing generic medications. This par-
ticular site had its own pharmacy and so preferred to
dispense medication brands that they had in stock. The
four intervention sites were generally representative of
the clinics and hospitals found in the area in terms of
infrastructure and services. However, they differed in one
important aspect: the doctors at these sites indicated their
willingness to make changes in their routine practice. A
few additional health facilities in the area (one govern-
ment and two private) showed willingness to experiment
with the intervention, but they could not be part of the
study for the reasons cited earlier in methods section.
Table 4. Major characteristics of the sample population at baseline
Control (N#154) Interventiona (N#163)
Sex, n (%)
Men 46 (29.9) 52 (31.9)
Women 108 (70.1) 111 (68.1)
Age in years, mean (SD) 52.9 (9.3) 50.8 (9.9)
Education, n (%)
No formal education 40 (26) 51 (31.3)
Up to 5th standard 34 (22.1) 53 (32.5)
Up to 10th standard 64 (41.6) 49 (30.1)
Above 10th standard 16 (10.4) 10 (6.1)
Income per capita per month in INR, mean (SD) 2,095.2 (1,159) 1,906.5 (1,183.6)
Work, n (%)
Employed 16 (10.4) 12 (7.4)
Self-employed 19 (12.4) 28 (17.2)
Daily wage earner 10 (6.5) 20 (12.3)
Unpaid work 4 (2.6) 8 (4.9)
Homemaker 86 (56.4) 74 (45.4)
Retired 8 (5.2) 4 (2.5)
Unemployed 10 (6.5) 17 (10.4)
Household poverty status as per ration card, n (%)
Above the poverty line 120 (77.9) 109 (66.9)
Below the poverty line 8 (5.2) 10 (6.1)
No ration card 23 (14.9) 42 (25.8)
Marital status, n (%)
Currently married 106 (68.8) 111 (68.1)
Separated/divorced 17 (11) 21 (12.9)
Widowed 30 (19.5) 28 (17.2)
Never married 1 (0.7) 3 (1.8)
Religion, n (%)
Hinduism 39 (25.3) 28 (17.2)
Islam 97 (63) 123 (75.5)
Christianity 18 (11.7) 12 (7.4)
Diabetes duration in completed years, mean (SD) 6.6 (0.4) 6.6 (0.4)
Social support score, mean (SD) 55.5 (1.8) 55.2 (1.8)
Knowledge score, mean (SD) 5.8 (2.3) 5.7 (2)
Practice score, mean (SD) 6.6 (0.1) 6.8 (0.1)
Fasting blood sugar in mg/dL, mean (SD) 196.5 (94.5) 212 (94.5)
aThe difference between the control and the intervention groups was not statistically significant (at pB0.05) when assessed using
comparative statistics: t-test and chi-square for comparing means and proportions, respectively. INR: Indian rupees.
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Implementation of the intervention
The implementation of the intervention varied across
intervention sites as well as across the different compo-
nents of the intervention.
Education component
This component was the most widely implemented; posters
and videos were displayed at conspicuous places at all
the four sites. One of the sites preferred the installation
of the television monitor inside the consultation room,
unlike the other three sites, which installed it in the
patient waiting areas. This decision was mainly due to the
doctor’s concern about the safety/security of the monitor,
as the doctor worked alone at that facility with no sup-
port staff manning the patient waiting area. This change
also meant that at this site the intervention was delivered
individually and selectively to diabetes patients as part of
the consultation process. The researcher’s field observa-
tions indicated that three of the intervention sites routinely
displayed videos during peak consultation hours. How-
ever, one of the sites hardly switched the monitor on.
It was a busy site, and the responsibility for operating the
monitor was vaguely allocated between receptionist and
pharmacist with no supervision, leading to almost no use
Fig. 1. Health-seeking patterns and exposure to the intervention.
Table 5. Impact of the education component of the intervention
Intervention (I) Control (C) Difference (I!C)
Unadjusted difference-
in-differences estimator (SD)
Adjusted difference-in-
differences estimatora (SD)
Mean knowledge score (SD)
Before (B) 5.36 (0.22) 5.86 (0.27) $0.49 (0.36) 0.23 (0.51) 0.32 (0.50)
After (A) 6.53 (0.22) 6.80 (0.27) $0.26 (0.36)
Difference (A!B) 1.17* (0.31) 0.94* (0.38)
Mean practice score (SD)
Before (B) 7.41 (0.23) 6.90 (0.21) 0.52 (0.31) $0.48 (0.22) $0.85* (0.37)
After (A) 6.43 (0.17) 6.39 (0.16) 0.04 (0.23)
Difference (A!B) $0.98* (0.29) $0.51 (0.26)
Mean out-of-pocket expenditure
Before (B) 455.57 (44.65) 471.26 (58.50) $15.69 (75.82) $29.21 (187.87) $65.12 (197.18)
After (A) 965.17 (72.28) 1,010.07 (145.34) $44.90 (171.89)
Difference (A!B) 509.60* (84.96) 538.81* (156.67)
Mean fasting blood sugar (mg/dL)
Before (B) 200.26 (10.68) 203.69 (10.09) $3.43 (14.71) 3.83 (0.84) 7.79 (19.39)
After (A) 206.21 (8.18) 205.82 (8.95) 0.40 (12.40)
Difference (A!B) 5.95 (13.48) 2.12 (13.45)
The difference-in-differences estimator was estimated using linear regression. aAdjusted with covariates (sex, age, work, education, per
capital income, household poverty status, marital status, religion, social support score, diabetes duration, comorbidity). *Two-sided
p-valueB0.05.
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of the monitor during the intervention period. One of the
doctors, at the request of some of his patients, provided
copies of the video files to the patients.
Three of the videos were marginally edited during the
early intervention period when one intervention doctor
pointed out that patients were curious about those films
referring to data from another country instead of India.
Similarly, a poster on dietary information was slightly
modified at the request of one the doctors, as there was
a mention of pork meat, which could have hurt the
sentiments of Muslim patients.
Prescription of generic medications
During the intervention period, only eight patients re-
ceived prescriptions of generic medications. The follow-
ing themes that emerged from interviews with the doctors
explain this poor implementation.
Low efficacy and quality
Two of the doctors expressed their doubts about the effi-
cacy of generic medications. They believed that generic
medications often come with less strength or lower amounts
of the base ingredient compared to what is specified on
their packaging. Their concerns were rooted in their
past experiences and personal assessments of the use of
generic medications.
We are not getting 100% efficacy [with generic
medications]. Patients are taking three to four
tablets and still their sugar levels remains high, in
spite of the diet, physical exercise, and patients’
mental status. The moment we change [to brand-
name] medications, we get improvement. (R1, clinic)
Prescription of brand-name medications containing a
combination of drug compounds (as opposed to single-
compound generics) seems to be a norm, not just for
diabetes but also for most other ailments. One of the
doctors claimed that the patients in the area have either
become ‘resistant’ to single-compound drugs (drawing a
parallel with how, over time, bacteria develop resistance to
antibiotics) or have become ‘used to’ combination drugs.
See, most of the single [compound] drugs are not
working, be it antibiotic or pain killer . . .. We have
to give combinations. (R3, hospital)
When probed about the safety of such a practice, the
doctor confided that the safety of such medications has
not been ascertained and it could be problematic in the
long term. However, the notions that combination drugs
give faster results and the primacy accorded to meeting
patients’ expectations, at the expense of available scien-
tific knowledge in a competitive commercial healthcare
sector, seem to drive this practice. Doctors often doubted
the quality of generic medications.
While some generics are good and efficacious, many
are produced in small places, like a small house, and
are of poor quality. (R3, hospital)
Poor acceptability by patients
Genericmedications are available as single-drug compounds.
Diabetes patients, who often suffered from other morbid-
ities and who were routinely prescribed fewer brand-name
medications containing a combination of drug com-
pounds, had to take multiple generic medications.
They cannot take five or six tablets daily. For hyper-
tension, they have to take one tablet. Automatically
cholesterol will be there and other problems will be
there. (R2, clinic)
Limited availability
Considering that a part of the population in KG Halli
and the surrounding neighborhoods tend to migrate
and keep shifting their residence, the lack of universal
availability of generic medications was another concern.
We have a migrating crowd. That is why I don’t pre-
fer to use generic medicines, specifically in diabetes
and in hypertension kind of prolonged illnesses.
(R1, clinic)
Use of the standard treatment guidelines
The doctors at the intervention sites reported a very
limited use of STG in their practice. Two major themes
defined poor use of STG.
Patients’ expectations of a doctor
Doctors were expected to be primarily responsible for
treating the ailments and treatment was seen as prescrip-
tion of medications and/or some active intervention. This
understanding implies that the doctors found it difficult
to promote the active role of patients and the use of
non-medical avenues (e.g. self-management practices) in
diabetes management.
See, 50% (of diabetes management) is by the doctor
and 50% is by patients. But once patients come,
it becomes [the] responsibility of doctors to treat
them, whether they take care of themselves or
not. That’s where we are facing the problem.
(R4, hospital)
Limited role of primary care doctors
The other factor that constrained doctors from using the
STG was that they rarely diagnosed new cases of diabetes.
They generally did follow-up consultations with patients,
who were often diagnosed and put on a given treatment
plan by specialists.
The guidelines could be fully practiced if the patient
is being newly diagnosed as diabetic. Eighty percent
of my patients are already diagnosed with diabetes
and I am just following them. (R2, clinic)
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Maintenance of the intervention
The field observations, made for 3months post-intervention,
confirmed the ongoing use of posters and television moni-
tors for health education at the intervention sites. The use
of generic medications and STG for diabetes manage-
ment remained very limited, as was the case during the
intervention period.
Discussion
We found the RE-AIM framework useful in assessing
the intervention in its different dimensions and rele-
vant from a public health viewpoint. The health service
intervention ! aimed at promoting culturally appropriate
health education, generic medications, and STG for dia-
betes management ! reached a very limited number of
patients, especially with regard to use of generic medica-
tions and STG for diabetes management. It did not have
a statistically and clinically significant impact on the
knowledge, out-of-pocket healthcare expenditure, or
glycemic control of patients with an (albeit marginal)
reduction in their mean practice score. The absence of any
impact can be explained by poor implementation of the
intervention, reflecting non-acceptance and/or lack of
willingness of doctors to change at the intervention sites.
Doctors’ concerns about the efficacy, quality, availability,
and acceptability by patients of generic medications ex-
plained the limited prescriptions of generic medications.
The patients’ perception that ailments should be treated
through medications limited the use of non-medical man-
agement by the doctors for the early stages of diabetes.
The other reason for the limited use of the standard treat-
ment guidelines was that these doctors mainly provided
follow-up care to patients who were previously put on a
given treatment plan by specialists. Positively, the doctors
perceived that the culturally relevant education delivered
in local languages and videos generated curiosity among
patients, who felt more confident in asking questions,
leading to enhanced knowledge and self-management
practices.
We identified the reasons why the intervention, which
was delivered in a real-world, resource-constrained set-
ting, was not found to be effective. First, merely making
low-cost generic medications available was not sufficient
to reduce treatment cost for patients. The doctors’ per-
ceived low efficacy and availability as well as acceptability
by patients of generic medications were reasons for their
poor use. Concern about the quality of generic medica-
tions is widespread among doctors beyond KG Halli
and to some extent seems justified. Ravinetto et al. (31)
highlight how the poor quality of some generic medica-
tions and the resultant poor perceptions of Indian gen-
erics negatively impact equitable access to healthcare
not just for communities in India but worldwide, as India
remains a huge supplier of generic medications to many
low-income countries. Along the same lines as the com-
mittee set up by the Indian Parliament (32), Ravinetto
et al. (31) point to the need for more transparency
and effective regulation of the pharmaceutical sector. In
addition, the poor adherence to the practice of prescrib-
ing generic medications could also be explained by Indian
law, as pharmacists are legally not allowed to replace
prescribed brand medication with generic counterparts.
Our earlier work in KG Halli highlighted the practice of
kickbacks by private pharmacies to doctors for prescrib-
ing brand-name medications (4). Policies, including the
proposed free drug scheme of the government of India
(33), that aim to improve access to affordable medications
need to address the various factors outlined, beyond
making medications available at low cost or for free.
The very limited use of STG for diabetes management
was explained by the fear of medical doctors that lack
of prescription is perceived as lack of treatment by the
patients. Studies from Australia (34) and the United
Kingdom (35!38) reveal that patients’ expectations with
respect to prescriptions ! and even more strongly, the
doctors’ perceptions of patients’ expectations ! are im-
portant factors impelling doctors to prescribe unneces-
sary medications. In a study in New Delhi (India), the
doctors indicated that their patients’ demands and ex-
pectations for antibiotic prescriptions was an important
factor influencing their prescriptions for antibiotics (39).
In India, there is a dearth of research exploring patients’
expectations of their doctor, doctors’ perceptions of what
their patients expect from them, and the interactions
between the two. Such studies would help in better under-
standing the patient!provider relationship and how that
in turn influences management of diabetes and other
chronic conditions.
The limited role of the primary care doctors in de-
ciding the treatment plan for diabetes patients was
another reason for poor use of STG. This highlights the
fragmentation of healthcare services, with poor referral
links across the types and levels of healthcare services in
India. This situation makes it difficult to coordinate and
ensure continuity in patients’ care. Our earlier analysis
(4) of the local health system in KG Halli points to this
systemic impediment, which is in sharp contrast to the
model (40) where primary care is at the very center of
the health system, serving as a hub of coordination with
the different actors in the community and at the various
levels of healthcare and social services.
Our study has limitations. Due to limited resources,
we opted for a shorter intervention period of 6 months.
A longer intervention duration would have helped over-
come some of the implementation challenges identified
during the course of the intervention. Our study also
suffered from high crossover and contamination, where
many patients either visited sites other than the study
sites or they visited both the intervention and control
sites, reducing the uncontaminated sample beyond the
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minimum sample size needed to detect the predicted
change in outcome variables. Although we envisaged and
accounted for this in the sample size calculation, the
extent of contamination was greater than we expected.
The use of the RE-AIM framework, however, helped us
to understand other important dimensions of the inter-
vention, beyond the effectiveness, including the reasons
for poor implementation. Our findings provide valuable
insights to public health authorities about some of the
challenges and opportunities for reforming healthcare
services to improve care for diabetes and other chronic
conditions, especially in harnessing the huge private
health sector in India (3, 41).
Conclusions
This health service intervention ! aimed at promoting
culturally appropriate health education, generic medica-
tions, and STG for diabetes management ! reached a very
limited number of patients. It did not have statistically
or clinically significant impact on the knowledge, out-
of-pocket healthcare expenditure, or glycemic control of
patients with an (albeit marginal) reduction in their mean
practice score. The doctors, however, perceived that the
culturally relevant education delivered in local languages
and the videos generated curiosity among patients,
who felt more confident in asking questions leading
to enhanced knowledge and self-management practices.
Implementing an efficacious health service intervention
in a real-world resource-constrained setting is challeng-
ing and may not prove effective in improving patient
outcomes. Interventions need to consider patients’ and
healthcare providers’ experiences and perceptions and
how macro-level policies translate into practice within
local health systems.
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Supplementary file 1. Questionnaire used for the before- and the after-survey 
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Questionnaire for diabetes patient to be administered by Community Health Worker 
Consent & Interview Details 
1 Consent has been read and obtained 1. Yes
2. No (end the interview)
2 Name of the interviewer 
3 Date of the interview (DD/MM/YYYY)              /        /2013 
4 Name of the respondent 
5 Household address of respondent: Door number 
Street name
Area/slum name
Landmark
6 Contact phone number  
7 Participant ID (to be generated later by researcher) 
Demographic information 
8 What is your age (in completed years)? 
9 Sex 1. Male
2. Female
3. Transgender
10 Which language do you commonly speak 
in household? 
1. Kannada
2. Urdu
3. Tamil
4. Malayalam
5. Telugu
6. Hindi
7. English
8. Other (Specify):_______________
11 What is the highest level of education you 
have completed? 
1. No formal schooling
2. Less than primary school (< 5th class)
3. Lower Primary school completed (till 5th class)
4. Upper Primary school completed (till 7th class)
5. Secondary school completed (till 10th class)
6. Pre University/Higher Secondary school completed
(till 12th class)
7. Graduation (University degree/diploma)
8. Post-graduation
99. Refused
12 Which language/s you could read and 
understand? (Select as many as 
applicable) 
1. Kannada Read        Understand 
2. Urdu
3. Tamil
4. Malayalam
5. Telugu
6. Hindi
7. English
8. Other (Specify):_______
      
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13 Religion 
 
1. Hinduism 
2. Islam 
3. Christianity 
4. Others (specify):___________ 
14 Caste 1. General category 
2. Schedule Caste (SC)  
3. Schedule Tribe (ST) 
4. Other Backward Caste (OBC) 
98. Do not know 
99. Refused 
15 Marital status 1. Never married 
2. Currently married 
3. Separated 
4. Divorced 
5. Widowed 
99. Refused 
16 What describes best your main work 
status over the last six months? 
 
1. Government employee 
2. Private (formal sector) employee 
3. Private (informal sector) employee 
4. Daily wage earner 
5. Self-employed 
6. Unpaid work 
7. Student 
8. Homemaker 
9. Retired 
10. Unemployed  
99. Refused 
17 Number of people, including you, living in this household  
18 Number of people, including you, who are above 18 years   
19 Number of people, including you, who are currently earning members  
20 What is your relation with the head of the 
household? 
 
1. Self 
2. Father 
3. Mother 
4. Husband 
5. Wife 
6. Son 
7. Daughter 
8. Brother 
9. Sister 
10. Daughter in law 
11. Other (Specify):__________________ 
21 Taking the past year, can you tell me 
what has been the average monthly 
earning of the household?  
Average Monthly earnings (in INR)            
98. Don’t know 
99. Refused 
22 Availability and type of ration card 1. No ration card 
2. Above Poverty Line card 
3. Below Poverty Line card 
4. Antyodaya card 
99.  Refused 
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Self-reported health and health-care experiences 
23 How long ago you came to know about your diabetes (number in completed years)  
24 Do you visit a doctor for diabetes care at least once every three months? 1. Yes  
2. No 
25 In last six months, how many times you visited a doctor for diabetes?  
26 Which doctor/s you visited 
for diabetes in last six 
months? 
Name of facility & area 
1st Visit…………………………………………………………………. 
2nd Visit………………………………………………………………… 
3rd Visit………………………………………………………………… 
4th Visit………………………………………………………………… 
5th Visit…………………………………………………………………. 
6th Visit…………………………………………………………………. 
Try to remember the visits to clinics/hospitals you made in last six months for diabetes care and answer the 
following questions for each of the visit. Answer codes: 1=Yes, 2=No, 98=Don’t know 
 1st Visit 2nd Visit 3rd Visit 4th Visit 5th Visit 
27 Did you see any poster on diabetes in a 
language that you could easily read? 
     
28 Did you see any video on diabetes in a 
language that you could easily 
understand?      
29 Did your doctor discuss with you about 
diabetes? (Advise/suggestion beyond the 
medical prescription) 
  
 
  
30 What treatment did your doctor prescribe to you for diabetes in your last visit to a doctor? Ask for a 
prescription and note down names/dosage/frequency of medications prescribed. If prescription is not 
available, ask for medications and try to note down the details on medications.  
(A) 
Prescri-
ption 
available 
(1=Yes2
=No)  
(B) Form 
(e.g. Tab.) 
(C) Name 
of 
medication 
(D) Dosage  
(e.g. 10 mg) 
(E) 
Frequency 
of daily 
intake (2 
times/day) 
(F) Duration 
(e.g. 7 day) 
(G) Patient’s 
practice (Use 
following codes, use 
as many as 
applicable) 
1. Taking regularly 
as prescribed 
2. Missing out on 
medication 
3. Not taking 
medications 
4. Others (specify) 
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31 Do you currently have any illness, lasting 
for more than 30 days, apart from 
diabetes? (Select as many as applicable). 
Mention the duration of illness (in years) 
against the name of the illness. 
 
1. None 
2. Hypertension (BP)  
3. Heart problem (specify):_______ 
4. Asthma 
5. Stroke 
6. Kidney problem (specify):_________  
7. Eye problem (specify):_____________ 
8. Thyroid problem (specify):____________ 
9. Fits (seizures) 
10. Body pain (specify):________________ 
11. Nerve problem 
12. Others (Specify):_______________ 
32 Does any other household member/s 
has/have any illness lasting for more than 
30 days? (Select as many as applicable).  
 
 
1. None 
2. Diabetes (Sugar) 
3. Hypertension (BP)  
4. Heart problem (specify):_______ 
5. Asthma 
6. Stroke 
7. Kidney problem (specify):_________  
8. Eye problem (specify):_____________ 
9. Thyroid problem (specify):____________ 
10. Fits (seizures) 
11. Body pain (specify):________________ 
12. Others (Specify):_______________ 
   Total Only Diabetes 
33 Taking the last six months, can you tell me what has been the 
average monthly spending on medications? 
  
34 Taking the last six months, can you tell me how much consultation 
fee did you pay to doctor in a single visit? 
  
35 Taking the last six months, can you tell me what has been the 
average spending on laboratory tests for a single visit to a doctor? 
  
36 Can you tell me what has been the average spending on travel for a 
single episode of care-seeking (visit to doctor, laboratory and 
pharmacy) 
  
37 Do you need to make informal payments (speed money or bribe) 
while seeking care for diabetes? If No, put zero in the box. If Yes, 
how much money you have to generally spend on informal 
payments for a single episode of care? 
  
38 Do you need to buy food from outside while you visit doctor, 
pharmacy or laboratory for diabetes care? If No, put zero in the box.  
If Yes, how much do you spend on food for a single episode of 
care? 
  
39 Do you miss out on your earnings (wage loss) while you visit 
doctor, pharmacy of laboratory for diabetes care? If No, put zero in 
the box.  If Yes, how much earning you loose out like this for a 
single episode of care? 
 
 
 
  
  %
	
	



 
40 What was the source of money that you spent on 
treatment (Select as many as applicable)? 
1. From pocket
2. Dip into savings
3. Borrowed money without interest
4. Borrowed money with interest
5. Mortgaged assets
6. Sold assets
7. Others (Specify)
98. Do not know
Knowledge about Diabetes 
41 Diabetes is a condition in 
which the body contains… 
1. A higher level of sugar in the blood than normal
2. A lower level of sugar in the blood than normal
3. Either a higher or a lower level of sugar in the blood than normal
98. Don’t know
42 Major cause of diabetes is… 1. An increased availability of insulin in the body
2. A decreased availability of insulin in the body
98. Don’t know
43 The symptoms of diabetes 
are… 
1. Increased frequency of urination
2. Increased thirst and hunger
3. Increased tiredness
4. Slow healing of wounds
5. All of the above
6. Some of the above
7. None of the above
98. Don’t know
44 Diabetes, if not treated… 1. Can lead to eye problems
2. Can lead to kidney problems
3. Can lead to foot ulcers
4. Can lead to heart problem
5. All of the above
6. Some of the above
7. None of the above
98. Don’t know
45 Best (most accurate) method 
of monitoring diabetes is… 
1. Blood testing
2. Urine testing
3. Both are equally good
98. Don’t know
46 The important factors that 
help in controlling (blood) 
sugar are… 
1. Controlled and planned diet
2. Regular exercise
3. Regular medication
4. All of the above
5. Some of the above
6. None of the above
98. Don’t know
47 Upon control of diabetes, 
medications… 
1. Can be stopped immediately
2. Can be stopped after a month
3. Should be continued for life
98. Don’t know
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48 Can (blood) sugar become 
low while you are taking 
diabetes medicines? 
1. Yes 
2. No 
98. Don’t know 
49 What happens when the 
blood sugar becomes low? 
1. Sweating 
2. Dizziness/giddiness 
3. Blurred vision 
4. Tiredness /Weakness 
5. All of the above 
6. Some of the above 
7. None of the above 
98. Don’t know 
50 What should be done when 
blood sugar becomes low? 
1. Eat sugar, candy or something with sugar 
2. Take medicines 
3. Take insulin 
98. Don’t know 
51 Numbness and tingling 
could be symptoms of… 
 
1. Kidney problems 
2. Eye problems 
3. Nerve problems 
4. Liver problems 
98. Don’t know 
52 The best way to take care of 
your feet is to… 
 
1. Look (inspect) at and wash them daily 
2. Walk barefoot inside and outside the house 
3. Buy a shoes a size larger than usual 
98. Don’t know 
53 Which of these items could 
be freely eaten without any 
restrictions… 
 
1. Chicken 
2. Beans 
3. Jaggery 
4. All of the above 
5. Some of the above 
6. None of the above 
98. Don’t know 
54 Which of the fruits should be 
avoided… 
1. Pomegranate 
2. Papaya 
3. Banana 
4. All of the above 
5. Some of the above 
6. None of the above 
98. Don’t know 
55 Lifestyle changes required 
for diabetes patients are… 
1. Weight control/reduction 
2. Stopping smoking 
3. Stopping alcohol intake 
4. All of the above 
5. Some of the above 
6. None of the above 
98. Don’t know 
 
Practice in regard to diabetes (in addition to what is not covered earlier) 
56 Do you currently smoke any tobacco products (e.g. cigarette, bidi  
etc.) 
1. Yes 
2. No 
If NO, go to Q.59 
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57 Do you currently smoke any tobacco products daily? 1. Yes 
2. No 
58 On an average how many of these smoking products do you smoke 
each day? 
 
Cigarettes: 
Bidis: 
Others (specify):…….. 
59 Do you currently use any smokeless tobacco products (such as 
Gutka, Khaini, Bida with tobacco etc.)? 
1. Yes 
2. No 
If NO, go to Q.62 
60 Do you currently use any smokeless tobacco products daily? 1. Yes 
2. No 
61 On an average, how many times a day do you use these products? 
 
Gutka……………………… 
Khaini…………………….. 
Bida with tobacco……. 
Other (specify)…………. 
62 Have you consumed an alcoholic drink within the past 30 days? 1. Yes 
2. No 
63 During the past 30 days, on how many occasions did you have at 
least one alcoholic drink? 
 
64 Do you do vigorous-intensity activity (as part of work, household 
chores, travel or leisure) that requires hard physical efforts causing 
large increases in breathing or heart rate [like carrying or lifting 
heavy loads, digging or construction work, running etc.] for at least 
10 minutes continuously? 
1. Yes 
2. No 
If NO, go to Q.67 
65 In a typical week, on how many days do you do such vigorous-
intensity activities? 
 
66 How much time do you spend doing such vigorous-intensity 
activities at on a typical day? 
 
67 Do you do moderate- intensity activity (as part of work, household 
chores, travel or leisure) that requires moderate physical efforts 
causing small increases in breathing or heart rate like [brisk 
walking, carrying or lifting light loads, cycling, swimming, doing 
manual household chores like mopping, sweeping etc.] for at least 
10 minutes continuously 
 
1. Yes 
2. No 
If NO, go to Q.70 
68 In a typical week, on how many days do you do such moderate-
intensity activities? 
 
69 How much time do you spend doing such moderate-intensity 
activities at on a typical day? 
 
70 In a typical day, how many times a day you eat fruits and/or 
vegetables? 
1. Less than three times 
2. Three times or more 
71 Are you currently following a controlled and planned diet?  1. Yes 
2. No 
72 When was your blood pressure checked last? 1. One week ago 
2. One month ago 
3. Two months ago 
4. Six months ago 
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73 When did you have your last eye examination? 1. One month ago 
2. Six months ago 
3. One year ago 
4. Two years ago 
5. Not done at all 
74 When was your last urine examination? 1. One month ago 
2. Six months ago 
3. One year ago 
4. Not done at all 
75 Do you take care of your feet on a regular basis? (Washing and 
inspecting feet) 
1. Yes 
2. No 
 
Patients’ perceived quality of care and satisfaction 
 
Patients’ perceived social support 
 
Blood sugar estimation 
 
Considering the your last visit to the doctor for diabetes care, please rate the following questions on a 
scale of 1-5, where 1=strongly disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly agree 
76 The doctor/s gave you advise about ways to avoid illness (diabetes) and stay healthy  
77 The doctor gave you complete information about your illness (diabetes)  
78 The doctor gave you complete information about your treatment (diabetes)  
79 Clinic/hospital staff talk politely  
80 Clinic/hospital staff are helpful to you  
81 You are given enough time to tell the doctor everything   
82 Doctor listen carefully to what you have to say  
83 The doctor checks patients properly  
84 The doctor is always ready to answer your questions  
85 The doctor gave you adequate time  
A supportive person is one who is helpful, who will listen to you, or who will back you up when you are 
in trouble. Please let me know how supportive the following people are to you at this time in your life. For 
the answers, use codes: 0=None, 1=Some, 2=A lot, 0=There is no such person 
86 Your wife, husband, or significant other person  
87 Your children or grand children  
88 Your parents or grand parents  
89 Your brothers or sisters  
90 Your other blood relatives  
91 Your relatives by marriage (in-laws etc.)  
92 Your neighbors  
93 Your co-workers  
94 Your church/temple/mosque (faith-based group) members  
95 Your other friends  
96 Do you have one particular person whom you trust and to whom you can go with 
personal difficulties? 
Yes=2 
No=0 
97 Consent has been read and obtained 1. Yes 
2. No (end the interview) 
98 Reading of fasting blood sugar level (in mg/dL) by Glucometer  
 !
Supplementary file 2. Interview guide + Observation grid + Points for discussion with 
healthcare providers 
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Part III GENERAL DISCUSSION 
1. Discussion of the results 
This section summarizes and brings together results from the three sub-studies. It discusses the 
implications of the study findings in relation to what we know – existing literature.  
1.1. High prevalence of chronic conditions among urban poor 
Despite the fact that non-communicable diseases—a major contributor to chronic conditions—
account for 60% of deaths in India, there is a dearth of studies assessing the overall prevalence 
and profile of non-communicable diseases and/or chronic conditions at community level in 
India. Most of the studies focus on assessing the prevalence of one or a few select chronic 
conditions that are generally known for their high epidemiologic burden in India and worldwide. 
Considering that the people with chronic conditions have several care demands in common, the 
data on overall prevalence and profile of chronic conditions in a given community is crucial for 
planning in the local health system. 
In India, there are a very few studies assessing the burden of chronic conditions in slums and 
poor urban neighborhoods. We found a high prevalence of self-reported chronic conditions 
(8.6% in population and 13.6% among adults) in KG Halli. Our conservative estimate, which 
largely excludes people with chronic conditions who were not on regular medication, is nearly 
twice the estimate reported from an urban slum in Western India (Ahmedabad) seven years ago.1 
Considering that many of the chronic conditions (such as diabetes and hypertension) remain 
under-diagnosed, the true prevalence of chronic conditions in KG Halli would be even higher.  
Diabetes and hypertension were the two most commonly reported chronic conditions in KG 
Halli. Several studies in India show that the prevalence of diabetes and hypertension is 
increasing over time and is generally higher in urban compared to rural India.2–7 There remains a 
regional variation in prevalence of these conditions across India.2,3,6,8,9 The diabetes prevalence 
is higher in southern India compared to that in other parts of the country.2,3,9 The prevalence of 
self-reported diabetes among adults in KG Halli (6.4%) is higher than the corresponding 
estimates from large and often nationally representative surveys conducted in 2003 (2.5%)4, 
2003–2005 (4.5%)2, 2005–2006 (1.3%)3, and 2008–2010 (4.2%)10. The prevalence of self-
reported hypertension (10%) in KG Halli is similar to the corresponding estimate from a large 
nationally representative survey conducted in 2007 (9.5%).5 
The prevalence of self-reported diabetes and hypertension in KG Halli is higher compared to the 
estimates of self-report of these conditions by studies in urban poor locations across India so far: 
Ballabgarh11 in 2003–04 (diabetes: 1.35%; hypertension 6.7%); Delhi (diabetes: 6%12; women 
only sample ~ diabetes: 5.4%13); Ahmedabad1 in 2002 (hypertension: 1%); Pune14 in 2008–09 
(diabetes: 3.5%; hypertension: 5%); Trivandrum15 in 2005–06 (diabetes: 8.8%; hypertension: 
11.1%); and Chennai16 in 1996–98 (diabetes: 2.9%; hypertension: 3.9%). The exception is a 
study from Chennai conducted in 2006–08 among low-income urban residents reporting a 
prevalence of self-reported diabetes of 9.4%. The prevalence of self-reported hypertension in the 
same study (5.9%) was much lower compared to that in KG Halli.16 
 !#
These estimates of self-report of chronic conditions are not strictly comparable, as many factors 
including health awareness and access to healthcare would affect self-report of these conditions. 
Studies in India have shown that many people with diabetes and hypertension remain 
undiagnosed. Hence, the estimate of self-reported prevalence would be lower than the true 
prevalence of these conditions in a given population when assessed using clinical and/or 
laboratory tests. The community-based prevalence of undiagnosed diabetes and that of 
hypertension in urban settings have been shown to be at least as much as that of diagnosed 
conditions or even higher.5,11,15,17–19 If we use a conservative estimate of equal prevalence of 
diagnosed and undiagnosed conditions, the prevalence rates of hypertension and diabetes in KG 
Halli would stand at about 20% and 12.8%, respectively. Clearly, chronic conditions are no 
longer problems affecting only the wealthy sections of society. 
1.2. Are poor disproportionately affected by chronic conditions? 
The studies, cited earlier in this section, from urban poor locations in India over time indicate 
that the prevalence of chronic conditions, especially that of diabetes and hypertension, seem to 
be increasing. In India, there is a growing discourse about whether the socioeconomic gradient 
for chronic conditions is reversing. A survey across six states in India conducted in 2007 
revealed that the prevalence of self-reported as well as clinically diagnosed hypertension 
increased consistently from the lowest wealth to the highest wealth quintile.5 Similarly, the 
analysis of data from the National Family Health Survey conducted in 2005–06 revealed that the 
prevalence of self-reported diabetes increased consistently from lowest to highest wealth 
quintile.3 A study comparing the prevalence of diabetes, hypertension and other risk factors 
among residents in a low-income and a middle-income neighborhoods in Chennai over 10 years 
(baseline study in 1996–98; follow-up study in 2006–08) provided detailed insight.16 While the 
prevalence of the studied chronic conditions was much lower in the low-income group 
compared to the middle-income group at baseline, the prevalence grew at a faster pace among 
the low-income group compared to the middle-income group and became similar in both groups 
at the follow-up. Some localized studies over the last five years report that the prevalence of 
some of the chronic conditions (especially diabetes, hypertension, and asthma) in urban poor 
areas is similar to or higher than that in the general urban population.11,15,20–22  
Our study adds to this limited evidence and shows a clear inverse relationship between the per-
capita income and the overall prevalence of self-reported chronic conditions. A similar inverse 
relationship was found between the per-capita income and the prevalence of self-reported 
diabetes and self-reported hypertension. However, the association was statistically significant 
only in the case of self-reported hypertension for the uppermost three quintiles. Likewise, people 
belonging to below-the-poverty-line households had three times greater odds of reporting 
chronic condition compared to people in the above-the-poverty-line households in KG Halli. 
Such inverse relationship between household poverty status and prevalence was also found for 
self-reported hypertension, but it was not statistically significant. In the case of diabetes, patients 
from below-the-poverty-line households were in fact less likely to report diabetes compared to 
those in above-the-poverty-line households.  
It should be noted here that our study was not across the whole income range of the general 
population, but within KG Halli, a subset of urban population that tends to be on the lower 
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income scale. We relied on self-report of chronic conditions. Vellakkal et al.23 show that the 
association between the prevalence of certain chronic conditions and the socioeconomic status 
can vary a lot based on whether a self-report or some standardized measure of chronic condition 
is considered in the study. Their findings, based on data collected in 2007, show that while using 
self-report, certain chronic conditions (hypertension, asthma and lung diseases, vision problems, 
angina and depression) were concentrated among the higher socioeconomic group. However, 
while using standardized measures, many of these conditions were either concentrated among 
the lower socioeconomic group or there remained no strong gradient. This indicates that the self-
report is less likely to accurately represent the prevalence of chronic conditions among poor and 
that the relation between the income and the prevalence of self-reported chronic conditions 
found in KG Halli might be even more pronounced.  
Subramanian et al.24 in their provocative commentary, based on a review, challenged the 
dominant narrative that the positive association between the socioeconomic status and the 
cardiovascular risk factors has reversed or is reversing in India. They found that the majority of 
the studies reported positive correlation between socioeconomic status and cardiovascular risk 
factors (except for tobacco smoking and low intake of fruits and vegetables). Furthermore, there 
was a lack of clear gradient in association between the socioeconomic status and cardiovascular 
mortality in India. They, therefore, cautioned against the shift in policy attention to these 
diseases, as the allocation of limited health resources would benefit wealthier groups.24 Their 
commentary generated several responses, in turn questioning their interpretation and the 
methods used to arrive at the interpretation.25,25–30 While there may be inadequate evidence to 
determine whether the socioeconomic gradient for prevalence of cardiovascular risk factors and 
mortality has indeed reversed or is reversing in India, there is a general agreement that the poor, 
who constitute a major part of the population in India, suffer a high burden of chronic conditions 
that deserve an effective public health response.  
1.3. Majority of urban poor depends on private healthcare sector  
Overall, 80.6% of people with chronic conditions sought healthcare from private health facilities 
(as place of medical consultation), while the rest sought care from government health facilities. 
Similarly, a majority of people with diabetes (85.2%) and hypertension (81.9%) preferred 
private health facilities. This finding corroborates with other studies revealing high utilization of 
private health sector in general, and for chronic conditions in particular, among urban poor.1,31–34 
A variety of factors such as short waiting times, proximity to private health facilities, favorable 
opening hours of private health facilities, often lower fees charged by informal private providers 
and a perceived greater effectiveness of treatment resulting in a shorter recovery period have 
been reported as reasons for seeking care from the private healthcare sector.31,33–35  
This trend is not specific to the urban poor or to care for chronic conditions, but reflects a 
general health-seeking pattern in the Indian population for any ailment. For example, the recent 
National Sample Survey (2014) revealed that 78.8% of ailments reported in 15 days preceding 
the survey were treated in the private sector and only 21.2% of them were treated in the 
government sector.36 In fact, preference for private service provision has increased consistently 
over the last three rounds of the National Sample Surveys (1995-96; 2004; 2014).36  
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We found that in KG Halli, the increase in per-capita income was associated with increase in 
health seeking from private health facilities, except for diabetes, where no significant correlation 
existed between income and health-seeking preferences. While private healthcare providers 
manage the majority of chronic conditions among urban poor, government healthcare facilities 
remain the choice for those who are poorest among the poor. In KG Halli, people living in 
below-the-poverty-line households had greater odds of seeking care from government health 
facilities than from private health facilities. The association was statistically insignificant for 
diabetes. The odds of seeking care from government health facilities were greater for elderly 
(aged 60 years or above) and those seeking care at referral or super-specialty hospitals. A 
majority of the private healthcare providers works on a fee-for-service basis and hence reliance 
on it among urban poor has monetary implications.  
1.4. Treatment gaps for people with chronic conditions 
While many people with chronic conditions remain undiagnosed in India, those who get 
diagnosed find it difficult to seek healthcare. A large survey conducted in six Indian states in 
2003 revealed that only 43.9% of adults who self-reported non-communicable diseases and 
injuries had ever received some treatment.4 The survey did not assess current or continuous 
treatment coverage, which is needed for most chronic conditions. Treatment coverage across 
chronic conditions varied from the highest of 80.4% for those who self-reported diabetes to the 
lowest of 12% for those who self-reported depression.4 A similar large survey in 2007 revealed 
that only 68.5% of all the adults who self-reported hypertension had received some treatment in 
the last 12 months.5 Even fewer (57.5% of those on treatment) had their blood pressure under 
control.5 Both the surveys revealed that the treatment rates were lowest for the poorer and with a 
few exceptions, generally increased across the wealth quintiles.4,5 While the treatment rates were 
marginally better for patients in urban areas compared to rural areas, there are not many studies 
assessing these parameters specifically for those living in urban poverty. A study in urban slums 
of northern India (Ballabgarh) in 2003-04 revealed that only 50% of adults who self-reported 
hypertension were on antihypertensive medications.11 Studies in Delhi slums have reported 
variable treatment gaps of 20%13 and 9.5%12 for self-reported diabetes patients.  
Our study also identified households in KG Halli where family members with chronic 
conditions were advised to take medications on a regular basis but who were unable to do so for 
various reasons. Such cases accounted for 3.1% of self-reported chronic conditions. Analysis of 
the data from a national survey conducted in 2004 provided estimates of untreated chronic 
conditions similar to that found in KG Halli (cardiovascular diseases: 4%; diabetes: 3%).37 The 
very limited data available in India make it difficult to substantiate the crude observation that 
treatment rates for chronic conditions, while still very low, have improved over the time.  
1.5. The treatment cost further impoverishes the poor 
In India, households usually have to make out-of-pocket payments to access healthcare. 
Analysis of the national survey conducted in 2004 revealed that around 11.8 million households 
(or 63.2 million Indians) were pushed below the poverty line due to out-of-pocket healthcare 
spending.38 The study revealed that much of the impoverishment was due to outpatient care 
(79.3%) compared to inpatient care (20.7%).38 
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While that is about healthcare in general, our study—probably for the first time in India—
provides an estimate and implications of out-of-pocket expenditure on treatment of chronic 
conditions. In KG Halli, 69.6% of the 3 202 households, where one or more members self 
reported chronic conditions, made out-of-pocket payments on outpatient care for chronic 
conditions. Overall, 16% of the households suffered financial catastrophe by spending more than 
10% of their household income on outpatient care. These households spent a median of 3.2% of 
their total household income on outpatient care. Unlike the pattern observed for out-of-pocket 
payments on overall healthcare (outpatient and inpatient combined) in India39,40, we found that, 
in KG Halli, the incidence of financial catastrophe as well as the share of the household income 
spent on outpatient care for chronic conditions were regressive: the poorest households had 3.7 
times greater odds of incurring financial catastrophe compared to that among the least poor 
households. In one-month duration, 0.9% of people with chronic condition in KG Halli were 
pushed below the poverty line, nearly doubling the absolute number of such people living below 
the poverty line.  
1.6. Do the poor spend more on chronic conditions care compared to the wealthy in 
India? 
There is a dearth of research assessing out-of-pocket healthcare payments and its impact on the 
poverty segregated by ‘outpatient and inpatient care’ and ‘acute and chronic ailments’ in India. 
Indrani Gupta41, in her methodological paper on poverty estimation in India, urged for such 
segregated analysis. Studies in urban Tamil Nadu42 (based on the data collected in 2004) and 
India43 in general (based on the data collected in 1986–87) showed that the share of healthcare 
spending as part of the overall household spending was regressive: the poor spent a greater share 
of their income on healthcare compared to the wealthy.  
This raises a question of whether, as found in our study, healthcare spending on outpatient care 
is regressive, even if the spending on healthcare overall appear be progressive in India. People 
with chronic conditions are likely to seek outpatient care frequently and for a longer time and, 
hence, incur greater cumulative expenditure on outpatient care. Karan et al.44, through analysis 
of the national survey conducted in 2004, revealed that households with members suffering from 
cardiovascular diseases experience a significantly greater number of hospital stays (additional 
10.3 stays in a year per 100 members) and outpatient visits (additional 11.2 visits in 15 days per 
100 members) compared to households without cardiovascular diseases. The study showed that 
while total out-of-pocket healthcare spending was greater among households belonging to 
higher socioeconomic status (caste- and education-wise), the share of out-of-pocket healthcare 
spending as part of the total household spending as well as the incidence of distress financing 
(mortgaging or selling of assets) was greater among households with lower socioeconomic 
status. A study by Dror et al.45 in five resource-poor settings in rural India highlights that the 
median cost per illness episode was highest for chronic conditions, followed by accident and 
acute illness. A study in West Bengal in 2007 by Mondal et al.46 revealed that the odds of 
incurring financial catastrophe as a result of the out-of-pocket healthcare spending on outpatient 
care for chronic conditions was greater compared to that on hospitalizations or outpatient care 
for acute illnesses.  
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We reviewed the studies that assessed the cost of diabetes and/or its complications in India. 
While healthcare spending in absolute terms was higher among middle and higher income 
groups, healthcare spending as part of the household income was greater among the poor.47 The 
cost of treatment of diabetes for patients with complications was higher compared to those 
without complications. In summary, the existing studies, while inadequate to fully understand all 
the aspects of healthcare spending on chronic conditions, clearly point to high out-of-pocket 
spending on chronic conditions, leading to impoverishment. This impoverishing impact of out-
of-pocket healthcare spending is greater for people with chronic conditions compared to people 
with non-chronic conditions, and among the people with chronic conditions, greater for poorer 
patients compared to the least poor or the wealthy.   
1.7. Poor access to medications – a major cost driver for chronic conditions 
In KG Halli, we found that a major part (66.3%) of out-of-pocket spending on outpatient care 
for chronic conditions is made on medications. This is followed by spending on diagnostics (at 
health centers/clinics and referral hospitals) or travel (at super-specialty hospitals). A study44 
assessing healthcare spending on heart disease and other studies47,48 assessing the cost of 
diabetes care in different parts of India reveal that the expenditure on medications accounts for 
over half of the entire healthcare spending on these conditions. In fact, high out-of-pocket 
spending on medications has remained a consistent feature of out-of-pocket healthcare spending 
in India over the decades: constituting 81.6% and 71.2% in 1993–94 and 2004–05, 
respectively.39 
Interestingly, expenditure on medications by people with chronic condition in KG Halli 
remained high (66%), even when the government sector was used as a place for consultation. 
This is mainly due to the very limited availability of medications for chronic conditions in the 
government sector: one of the two government facilities in KG Halli did not cater for chronic 
ailments, while the other one often had stock-outs of these medications. This implies that many 
people with chronic conditions, who seek care from the government sector, have no option but 
to buy medications from private pharmacies. A study by Kotwani et al.49 conducted in 2004–05 
across five states in India revealed that the median availability of the select 30 medications 
(including ones used for common chronic conditions) in government health facilities was just 
11.5%. It ranged from zero percent in West Bengal (indicating that none of the surveyed 
government facilities stocked any of the 30 medications) to 30% in Chennai (Tamil Nadu). The 
very commonly used chronic care medications, Glibenclamide (for diabetes) and Atenolol (for 
hypertension), had a median availability of 56.5% and 50.6%, respectively, in the government 
sector.49 The availability of the two essential medications for treatment of asthma 
(Beclomethasone and Salbutamol)—the third commonly reported chronic condition in KG 
Halli—was zero percent in four of the five Indian states surveyed.50 A recent study by Kotwani51 
in 2011 in Delhi shows the poor availability of the medications used specifically for the 
treatment of chronic conditions: median availability of 43.4% in 40 facilities run by the state 
government of Delhi and 29.4% in other 40 facilities run by the municipal government in Delhi. 
It can be concluded from these studies that the availability of essential medications for many 
common chronic conditions is very low in government facilities.  
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While the availability of these medications was relatively better in private pharmacies, the prices 
vary a lot depending on the medication brands. Consequently, these medications remain 
generally unaffordable for the poor.49–51 The cost to the patient for standard regimen of single 
medication for some of the common chronic conditions (asthma, depression, hypertension) was 
approximately half of single day’s wage earned by the lowest paid government worker in 
India.50,51 The widespread comorbidities in people with chronic conditions add to this burden. 
This problem seems to affect several countries, especially low- and middle-income countries, 
where the availability of medications for chronic conditions in the government sector is low, 
while cost of these medications in the private sector is often high.52,53 
1.8. Barriers to diabetes care: patients’ experiences 
In India, not many studies have been undertaken to understand in detail the patients’ experiences 
of living with diabetes. The ones that are available are rather epidemiological enquiries 
assessing the distribution of the diabetes and its risk factors as well as the knowledge and self-
management practices of the patients framed in a quantitative research paradigm, and the 
biomedical understanding of the condition. The narratives of diabetes patients from KG Halli 
highlight many factors related to their position in a broader family and social contexts that are 
generally beyond the influence of the formal healthcare services, as these services are 
traditionally understood and organized in the Indian context. 
Diabetes situated in struggles of daily living 
The struggle for daily survival, earning livelihood, ensuring food for the family, and repaying 
debts puts diabetes management on the back seat in the lives of the urban poor. Seeking diabetes 
care in that context would further aggravate the financial hardships, as the poor are not exempt 
from out-of-pocket healthcare payments. Consequently these people reduce or discontinue the 
use of medications. A study conducted in Chennai in 1999 revealed that the adherence to 
diabetes treatment was lower among patients in the lower socioeconomic group.54 A recent 
study highlighted that a majority of diabetes patients (55.8%) in Andhra Pradesh cited financial 
hardship as the reason for not adhering to the prescribed medications.55 Another study from 
Delhi reveals that diabetes patients from lower income groups often forgo healthcare due to cost 
concerns.56 While diabetes itself causes distress56,57, more so among the lower income strata, 
many other issues, such as finances, job, children’s future, conflicts in family, and personal and 
family health issues, cause equal or much greater stress among diabetes patients.56 
Women and elderly: social norms and position at odds with diabetes care 
The family role of women may be disadvantageous for them when it comes to managing 
diabetes. Lesley Weaver58 in her study of women with diabetes in Delhi argues that women gave 
priority to conform to their socially defined service-oriented role in the family at the expense of 
their own care leading to poor diabetes control. Studies in India indicate that men fare better 
compared to women in terms of engaging in physical activity and consuming fruits and 
vegetables, which are considered as healthy practices for diabetes patients.11,15,59 Men appear to 
be doing better at integrating (i.e. psychologically adjusting) diabetes in their life as compared to 
women.60,61 These studies also show that, as a result, men seem to enjoy better psychological 
health, with lesser depression and greater sense of wellbeing compared to women. In a nutshell, 
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the limited available research suggests that women are at disadvantage for self-care. Further 
research is needed to understand how social norms shape diabetes care and outcomes in both 
genders in India. 
Being elderly in the prevailing social structure in India appears to bring difficulties in managing 
diabetes. In India, the proportion of the population aged 60 years and above increased from 
6.8% in 1991 to 8.6% in 2011.62 This small increase in the percentage points actually reflects a 
huge number, nearly doubling of the elderly population from 56.7 million to 103.8 million.62 
There is limited literature in India on how this growing segment of the Indian population, that is 
known to suffer greater morbidities, manages its health. Several social and physical constraints, 
such as reduced social participation, low income, financial dependency, and general neglect and 
abuse of elderly, impact the elders’ access to healthcare.63,64 
In absence of a universal and functional social security system as well as health service outreach 
for the elderly in India, the family and social networks constitute a major source of support for 
the elderly in India and in many other low- and middle-income countries. In 2004, nearly 65% 
of the elderly in India were economically dependent on others for their day-to-day living.65 
Nearly 80% of them were economically dependent on their children.65 Family and friends are an 
important source of support for diabetes patients. When it comes to source of support in 
managing their condition, about 97.3% of the diabetes patients in this segment reported their 
family members to be very supportive, followed by the healthcare team (90.2%), friends or the 
people close to patients (84.5%), and people at the workplace/school (42.3%).57 However, the 
increasing shift in family structure from traditional joint families to nuclear families is likely to 
reduce the support to elderly, in turn reducing their access to healthcare.66,67 This is what we also 
observed in KG Halli. Analysis of the national survey revealed that, in 2005–06, about 18.7% of 
the elderly population either lived alone or with their spouse.68 While the elderly were more 
aware of some of the welfare schemes than others, an abysmally low portion of the elderly 
population actually utilize or benefits from these welfare measures.68 
Psychosocial support to diabetes patients 
Patients expressed their concerns about the negative attitude and inadequate communication by 
the healthcare providers in KG Halli. They felt that many healthcare providers ignored the social 
and emotional contexts of patients while communicating with them. In fact, some of the patients 
immediately recounted their experiences with doctors who were empathetic and good listeners. 
They referred them as ‘good’ doctors.  
Interestingly, the patient-provider communication did not emerge as a significant concern in the 
providers’ narratives when discussing issues related to delivery of diabetes care in KG Halli. In 
fact, most of the doctors we interviewed in our study doubted and often blamed their patients for 
not adhering to the prescribed treatment and lifestyle modifications. Their narratives tend to 
highlight illiteracy, ignorance and lack of health consciousness among patients as the barriers to 
effective diabetes treatment. They rarely referred to the social, economic and cultural contexts 
that defined their patients’ lives.  
The Diabetes Attitudes, Wishes and Needs (DAWN2) study conducted in 17 countries, 
involving diabetes patients, family members, and diabetes care providers, investigated various 
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aspects of psychosocial burden of diabetes. While India scored highest among 17 countries on 
patients’ assessment of the healthcare climate, the overall mean score for this parameter for 
India was 57.9.57 The average score for this parameter across the countries ranged from 29.7 to 
57.9 with an average of 25.7. The healthcare climate was assessed through questions about 
whether the healthcare team member encouraged patients to ask questions, listened to how 
patients would like to do things, and conveyed confidence in the patients’ ability to make 
changes. Furthermore, and interestingly, the score by the healthcare providers from India for the 
same parameter (of providing supportive healthcare climate to diabetes patients) was 82.9.69 
Hence, there is a huge difference in the perceptions of these two groups—diabetes patients and 
care providers—on the support provided by the healthcare team to the patients. Similarly, while 
73.3% of healthcare providers reported asking their diabetes patients about how diabetes 
affected their lives, only 45% of diabetes patients from India reported that their healthcare 
providers asked them about this aspect.57,69 While these data from patients and healthcare 
providers are not strictly comparable, it is apparent that many diabetes patients feel that they are 
yet to get adequate psychosocial support from their healthcare team, while the healthcare 
providers believe they are already providing substantial psychological support.  
Studies from India show that the length of the consultation time remains very short (2.5–5 
minutes) in context of the general healthcare delivery in primary care settings.70–72 The surveyed 
patients were dissatisfied with the fact that doctors did not explain and discuss the care with 
them.70–73 There is, therefore, a need for both, enhancement in provision of psychosocial support 
to diabetes patients as well as improvement in patient-provider interactions, on this aspect.  
Medical consultation allowing patient-provider interaction was the only, and rather inadequate, 
platform for patients’ voices to be expressed in KG Halli. In rural India, the formal platforms to 
enhance community participation in health service planning do exist and, when actively 
facilitated, have improved healthcare provision, including making medications for chronic 
conditions available at primary care facilities.74 
Fragmented services  
Another concern of diabetes patients was related to the prevailing organization of diabetes care 
in the local health system. Patients had to visit many facilities for a single episode of outpatient 
care, leave apart additional facilities in case of acute episodes, due to fragmented provision of 
bare minimum services required routinely by diabetes patients. The providers’ narratives 
highlight this very disintegrated nature of the local healthcare delivery system with lack of 
coordination among and across different levels of health service organizations.  
1.9. Systemic gaps in local health system in organizing quality diabetes care 
We analyzed the local health system in KG Halli using a health system dynamics framework 
developed by Van Olmen and colleagues.75,76 We conducted interviews with local healthcare 
providers and recorded field observations made at local health facilities. There are other models 
specifically relevant to organization of chronic condition care such as chronic care model 
developed by MacColl Centre for Health Care Innovation and its several subsequent 
variants.77,78 Building on the chronic care model, WHO developed the innovative care for 
chronic condition framework.79 These models are specific to chronic condition care and are 
 "!
generally focused on health care delivery system with less emphasis on other health system 
elements. There are no specialist facilities in KG Halli for chronic condition care. In general, 
primary care providers at single-doctor clinics and small hospitals provide chronic condition 
care along with care for other common health ailments. So we preferred to use of a broader and 
generic model that would capture local health system with its various dimensions. WHO’s 
conception of building blocks for health system is also relevant to this purpose.80 The health 
system dynamics framework incorporates WHO’s building blocks and additionally emphasizes 
importance of the context, people and choices of values and principles that guide health systems. 
It also makes linkages across various health system elements more explicit. Considering the 
limited experiences with these models in low- and middle-income countries (especially India), 
we consciously aimed to limit the use of the model to shape broader themes for enquiry while 
keeping the overall enquiry open enough to capture contextual insights and suggestions of 
healthcare providers. We found major gaps along four elements of local health system impacting 
delivery of quality diabetes care.  
Gaps in healthcare delivery  
We found that in KG Halli, within an area of less than a square kilometer, there were several 
(>20) health facilities providing diabetes care in some form. These facilities varied widely in 
terms of delivery platforms (clinics, health center, nursing home, hospitals of varied size, 
laboratories, pharmacies) and the healthcare services on offer. Most facilities were from the 
private sector where doctors had varied levels of training in different systems of medicine 
(mainly allopathy, ayurveda and unani). This plurality in provision of healthcare is reflective of 
how the health sector has evolved over time in India as a whole. There are at least seven 
government-recognized systems of medicine apart from allopathy grouped under the umbrella 
term AYUSH (ayurveda, yoga, naturopathy, unani, siddha, homeopathy and sowa-rigpa).81 
Unlike the government health sector with an extended network of somewhat standardized 
delivery platforms across the country providing primary to referral care, there is a huge number 
of varied and diverse care delivery platforms in the private sector. There is also an overlap in 
provision of care across different levels of healthcare services: hospitals often provide and 
market primary care services along with provision of referral care.  In the government sector, 
primary care facilities in urban areas historically evolved to provide family planning services in 
the context of ‘population control’ initiatives82–87 and often lacked provision of care for chronic 
conditions. This led to crowding of patients needing chronic condition care at referral hospitals. 
While plurality in care provision is not a problem in itself, lack of coordination and a functional 
referral system across providers make it difficult for patients to navigate the complex maze of 
several stand-alone healthcare delivery subsystems with no administrative and poor functional 
coordination across them.  
Many of the doctors in private sector practicing allopathy had their basic training in other 
systems of medicine (more commonly ayurveda and unani). Some doctors lacked a minimum 
level of training required to practice any given system of medicine. The presence of such 
‘informal’ healthcare providers (those lacking required level of training) seems to be specifically 
concentrated in poor urban neighborhoods compared to other urban areas.33,88 
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Gaps in information system and its use 
There are gaps in the information collected with regard to chronic conditions by health services 
at individual and at population level in India. In KG Halli, for example, only six out of 15 health 
facilities studied had some system of tracking medical records of diabetes (or other chronic 
conditions) patients. Most commonly these were patient-held paper-based medical records. In 
the case of hospitals, detailed records were often maintained at facility level only for 
hospitalized patients, who received a summary by doctors on their discharge. Lack of organized 
individual medical records hinders continuity of information over time and across healthcare 
providers, affecting clinical management. A few facilities that tracked patients’ medical records 
had no provision for active follow-up or reminder services for patients. If for some reason, 
patients do not turn up for follow-up, they were lost to follow-up by health services.  
At population level there is no ongoing regular surveillance for diabetes and a majority of other 
chronic conditions. Till date, very few multi-site studies or sample surveys provide indicative 
data for prevalence of chronic conditions and their risk factors at national level.2,89–91 At local 
health system level, government health facilities, through their outpatient register, collect data 
on diagnosis of ailments presented at health facilities. This would include chronic conditions. 
However, there is no further upward reporting and analysis of data specifically on chronic 
conditions, except for a few specific chronic conditions such as tuberculosis, blindness and 
cancers for which there have been long-standing national programs. No such data is available 
for many common chronic conditions such as diabetes and hypertension, and certainly not for 
risk factors for chronic conditions. Furthermore, these data are based on patients who presented 
themselves at government health facilities. A majority of patients with chronic conditions seek 
care from the private health sector. While there is a system where government health facilities 
seek data from private health facilities in their jurisdiction via a prescribed form, it is not 
functional on the ground. This form does not seek data on chronic conditions anyways. 
In India, there have been initiatives for developing standard treatment guidelines for diabetes 
management, including psychosocial management.92,93 Similarly governments, as part of 
regulatory initiatives and national health programs, have developed standard treatment 
guidelines for many other chronic conditions.94 However, the use of these guidelines and 
protocols in clinical management remains far from expected. In KG Halli, only one specialist 
doctor out of 16 doctors who provided diabetes care was aware of standard treatment guidelines 
for diabetes.  
Lack of effective leadership and governance  
 In KG Halli, we found poor governance at local health system level in the form of poor 
regulation of the dominant private sector, poor coordination across and among government and 
private sector, lack of formal grievance redressal platforms for patients and widespread bribery. 
In KG Halli only three of the private health facilities were in compliance with all the prevailing 
regulations. A majority of other doctors and health facilities could not even name the prescribed 
regulations that they were expected to comply with. The eight non-specialist doctors having a 
degree in ayurveda or unanni were primarily practicing allopathy without a degree and 
registration to do so. Only three of the fourteen doctors working in the private sector knew 
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prevailing norms around disposal of bio-medical waste. A few more knew about the need for a 
trade license from the municipal government to run their clinics. There was also apathy from the 
governments’ (regulator) side to enforce the regulations. This scenario is not unique to KG 
Halli. Despite recognition of the need to regulate the fast growing private sector in health since 
the early independence period, followed by many regulatory initiatives including a recent 
legislation to regulate clinical establishments in the country, the enforcement of and compliance 
with these regulations has remained dismal.95,96  
Apart from the formal regulations, the coordination across different healthcare providers and 
care delivery platforms is important to steer the local health system towards shared goals with 
regard to health and healthcare delivery. However, except for occasional exchange required 
under the national tuberculosis control program, there was no communication between the 
government health facility in KG Halli and the several private health facilities. There was 
minimal or no coordination within several (at least seven) government agencies involved in 
delivering healthcare in Bangalore city. In fact, we found that a majority of private providers 
had strong negative perceptions about government health facilities and they saw government 
facilities as primarily the places for poor patients who cannot afford to go to private health 
facilities. There was also a lack of trust between non-specialist and specialist doctors. A majority 
of non-specialist doctors hesitated to refer diabetes patients to a specialist even when they 
thought it was needed. This was because they believed that the specialist would not send the 
patient back to them and so they will “lose” the patient. This, of course, contributes to the non-
functional referral system that was identified as a key problem in context of the urban areas in a 
national five-year plan document prepared nearly three decades ago.97  
Lastly, unlike as seen and encouraged in rural India, the organized community groups 
representing the community voice for health were absent in KG Halli, as in most urban areas in 
India. There were no formal platforms for community members or (health service) users for 
grievance redressal within the local health system. The National Rural Health Mission, a 
flagship program of the Indian government launched in the year 2005 to strengthen rural health 
systems had an explicit objective to enhance community participation in planning and 
monitoring of (government) health services. This encouraged the establishment of institutional 
mechanisms (committees, dialogues, joint plans) from village to district levels for community 
participation. While the experience of these mission strategies for community participation 
remains variable across the country, internal reports and published literature point to some 
positive gains, including improvement in availability of medications for chronic conditions.74,98  
Values guiding healthcare practice: problematic? 
All but one doctors in KG Halli who chose to speak about what drives today’s healthcare sector 
indicated that healthcare practice is largely aimed at maximization of profits. This might explain 
widespread bribery: pharmaceutical companies and laboratories paying kickbacks 
(commissions) to doctors for prescribing specific brand medications or laboratory tests 
respectively. Some of the private doctors mentioned how easy it was to bribe lower-cadre 
government officers in order to get licenses/registrations for their health facilities without 
meeting prescribed norms. Interactions with local healthcare providers basically gave an 
impression that healthcare has become just another ‘business’ where money and not the service 
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to patients is at the center. The narratives of diabetes patients also hint at this transformation. 
Patients referred to the frequently organized ‘free’ diabetes and health check-up camps by 
private clinics/hospitals in KG Halli as a tactic to ‘find’ new clients for them. However, when 
patients go back to these private facilities for follow-up, they do not get free or subsidized care.  
In such scenario, when confronted with harsh economic realities of their patients, some private 
doctors responded through charitable acts. They occasionally waived or subsidized their 
consultation fees. Some doctors saw ‘free’ diagnostic camps that they conducted or participated 
in as their ‘service’ to the community. So, providing healthcare to the poor was at best seen as 
charity, different from the notion of access to healthcare as a right.  
1.10. Implementing the intervention in local health system 
Following our situation analysis with regard to chronic conditions and the local health system in 
KG Halli, we conducted a quasi-experimental study where four health facilities within KG Halli 
delivered a health service intervention for diabetes patients. The intervention included providing 
culturally appropriate diabetes education to the patients as well as using generic medications and 
standard treatment guidelines for diabetes management.  Matched facilities in KG Halli served 
as controls carrying on with their usual care practices. We studied cohorts of diabetes patients 
seeking care from intervention and control sites over six-month duration.  
The intervention, while responding to some of the gaps in the local health service delivery, did 
not address many other systemic impediments in local health system found in earlier studies 
including move towards goal-oriented and person centered care complementing ‘bio-medical’ 
care with provision of social and welfare services. We would have liked the intervention to 
address key concerns expressed by diabetes patients by making systemic changes in prevailing 
organization of diabetes care in KG Halli. However, in a given space and time, we had 
limitations in framing the intervention. The local health providers were preoccupied with bio-
medical care provision in their practice, often aimed at maximization of profit. Their 
participation and willingness to make changes in their routine practice was essential to set-up a 
health service intervention. At the moment, researcher (and the broader KG Halli community 
health project staff) did not have working relationship with other government agencies/actors 
engaged in provision of social and/or welfare services. 
This experiment illustrated that intervening in the local health system to improve care for 
diabetes or chronic conditions is complex and needs to carefully consider the many challenges 
and opportunities that local health systems offer. We now discuss some of the major lessons 
learnt in this experiment.  
Health service interventions need to consider complex health seeking patterns 
Our study revealed that a majority of diabetes patients in KG Halli do not seek care from the 
same healthcare provider over long time. Over 34% of patients changed their healthcare 
provider once or more than once during the six-month intervention duration. A few patients did 
not seek care during those six months while a few others migrated out of KG Halli and were lost 
to follow-up. The doctors in KG Halli also indicated this phenomenon as ‘doctor shopping’ by 
patients. This was a major factor that reduced reach of the intervention to diabetes patients. 
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Hence, the interventions that are to be delivered through healthcare facilities ideally need to 
cover majority/all the facilities in the area in order to ensure better access by patients. 
Mere availability of generic medications is not enough 
In India, generic medications, especially in the private sector, are sold at maximum retail prices, 
which are often not very different from the prices of commonly prescribed brand medications. 
So it does not make much difference to patients in terms of cost. In fact, the generic medications 
are more commonly available in the private sector compared to government health facilities, but 
at prices that are not affordable for many.51,99 It is often the dealers and pharmacists who get a 
bigger margin while selling generic medications and not the patients.  Hence, making generic 
medications available at low prices is crucial if it is to benefit the patients.  
In KG Halli, as part of the experimental study, we made generic medications available at low 
prices. However, doctors at intervention sites rarely prescribed generic medications to diabetes 
patients. Doctors’ perception was that generic medications are of poor quality and that lack of 
their universal market availability would affect its use by migratory patients. Only 7.2% of the 
diabetes patients who visited intervention sites were ever prescribed generic medications. The 
negative perceptions about the quality of generic medications are not just limited to doctors in 
KG Halli. Ravinetto et al.100 highlight how the poor quality of some of the Indian generic 
medications and the resultant poor perceptions of it will negatively affect access to affordable 
medications not only in India but worldwide as India is a huge supplier of low-cost generic 
medications for many low- and middle-income countries. Furthermore, the kickbacks received 
by doctors for prescribing brand medications and the fact that most doctors are using brand 
medications that come with combination of drug compounds explain limited prescriptions of 
generic medications.  
Poor use of standard treatment guidelines for diabetes management 
The doctors at intervention sites, who were supplied with standard treatment guidelines for 
diabetes management, hardly used them. The non-specialist doctors reported that the diabetes 
patients they treat are often diagnosed and put on a certain treatment plan by specialist doctors. 
Hence, they rather follow-up without significantly changing the treatment plan. Importantly, 
when doctors diagnosed new patients with diabetes, they had a theoretical chance to follow 
standard treatment guideline for instituting treatment plan for these patients. So for example, 
many of these patients who are pre-diabetic or at early stages of diabetes might just need 
lifestyle modification without medications. However, doctors believed that patients expect them 
to be primarily responsible for treating the ailments and if doctors only advise lifestyle changes 
without a prescription of medications, patients might see it as lack of treatment. This appeared to 
be a shared perception among doctors about what patients expect doctors to be doing – 
prescribing medications. Studies from Australia101 and United Kingdom102–105 show that 
patients’ expectations for prescriptions, and more than that doctors’ perceptions of patients’ 
expectations, make doctors prescribe unnecessary medications. While these perceptions ‘what 
patients expect’ and ‘what doctor should be doing’ are affecting prescription practices, there is 
no adequate research in India on these issues. 
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2. The way forward 
Building on the earlier section, where we discussed our results in relation to what was known 
earlier and how our results add to new knowledge and/or interpretation, we now discuss the role 
of the local health system in prevention and management of chronic conditions, specifically 
among urban poor: its importance and how to strengthen the same. Towards the end, we outline 
areas that require further research in order to better understand and frame local health systems’ 
response to chronic conditions. 
2.1. Need for information about chronic conditions within local health system 
In a large and diverse country like India, with decentralized health systems planning and 
management, it becomes important to have primary information about chronic conditions within 
jurisdictions of local health systems. As the implications of somewhat similar set of care 
demands of people with common chronic conditions on the (re-) organization of health systems 
are similar and far reaching, it is useful to have information on overall prevalence and profile of 
chronic conditions in communities, in addition to diseases/condition specific data. Considering 
that the limited available information points to rising burden of chronic conditions among urban 
poor, community-based surveys among urban poor communities as well as facility-based 
ongoing surveillance of chronic conditions and their risk factors are needed. Such data is 
important in planning the local health system. Furthermore, effective management of these 
conditions over time in a local health system with plurality of healthcare delivery platforms and 
providers necessitates information system that allows for continuity of information over time 
and across healthcare providers, tracks patients and provides for proactive reminders. Provision 
and use of patient-held health records that sync with facility-based health records and reminder 
systems optimizing on appropriate technology is the need of an hour.  
2.2. Importance of effective poverty alleviation and financial protection for health 
There is a vicious cycle: spending on healthcare is making urban poor poorer and the poverty in 
turn constraints people from seeking healthcare. Indebtedness, struggle to earn living and to get 
two meals a day define narratives of patients with chronic conditions. In such circumstances, 
seeking healthcare often remains a marginal concern to meeting more basic needs of survival. 
For the people, who seek healthcare for chronic conditions in KG Halli, the poverty rate doubles 
every month due to high out-of-pocket spending on healthcare. Hence, in such contexts the 
poverty alleviation measures and financial protection for health have to be seen as the two sides 
of the same coin.  
In 2004, 63.2 million Indians were pushed below the poverty line merely due to out-of-pocket 
healthcare spending.38 In response, the government of India, through the ministry of labor and 
employment, started a national health insurance scheme (Rashtriya Swasthya Bima Yojana) 
targeted to below-the-poverty-line households and workers in the unorganized sector. The 
scheme launched in 2008 now covers over 37.1 million households (estimated 188.5 million 
individuals), a little over half of all the below-the-poverty-line population in India.106 Several 
state governments have also started their own health insurance schemes targeting the below-the-
poverty-line population and other marginalized communities. While these government-initiated 
schemes seem to have substantially expanded the health insurance for the poor, implementation 
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gaps still remain and people still have to make out-of-pocket expenditure.107 The recent national 
sample survey (2014) revealed that 85.9% of rural Indians and 82% of urban Indians are not 
covered by any mode of financial protection for healthcare expenditures.36 Of those in lowest 
quintile (monthly per-capita consumer expenditure) of the urban population, 91.4% individuals 
had no financial protection.36 The rest 8.5% individuals, who reported to have some coverage 
was mainly through the Rashtriya Swasthya Bima Yojana.36 More importantly, these schemes 
mainly cover hospitalization expenses and not the expenses on outpatient care, the latter being 
more impoverishing especially so in context of chronic conditions. There is, therefore, a need to 
augment the financial protection for health to these families that effectively cover outpatient 
care and bridges other prevailing gaps. Furthermore, as evident from our study in KG Halli, it is 
important to extend such protection to the ‘near poor’ who might not be living or having official 
status of living below-the-poverty-line – an income based marker which is known to be 
extremely low in India.  
There is a national social security pension scheme in India that provides financial assistance to 
elderly living below the poverty line, and to widows and differently-abled people.  A recent 
survey across ten states in India revealed that, despite some inadequacies, this national social 
assistance program remains an important support for about 26 million elderly persons, widowed 
women and differently-abled people in India.108 The meager amount they receive is often spent 
on food, healthcare and subsistence needs. It also helps them maintain and/or enhance social 
status within family and society. However, the pension amount remains very low and there are 
many barriers related to accessing the scheme including corruption.63,108 In KG Halli, for 
example, about 31% of households that reported having one or more members with chronic 
conditions did not possess a ration card – a document commonly used as a proof of household 
poverty status required to access benefits from a majority (if not all) of the welfare schemes in 
India. There is need for provision of ration cards (and therefore official household poverty 
status) to households in poor urban neighborhoods and facilitate their access to social security 
measures including benefits to differently-abled people and pension to elderly and widows. 
Newer, more sensitive and inclusive, forms of vulnerability assessments are needed instead of 
reliance on meager and simplistic income-based poverty line indicator.  
These basically imply better public administration at local level engendering coordinated actions 
from different departments enhancing health and allied social and welfare service provision. We 
believe that health managers within local health system need to play proactive role in 
coordinating with various relevant departments in order to create enabling environment for 
people, especially urban poor, to manage diabetes and other such chronic conditions.  
2.3. Improving provision of chronic condition care at local level 
In government health services, there is very limited provision of primary healthcare, in 
particular chronic condition care, in urban poor neighborhoods. There were 862 slums in 
Bangalore city in 2012. The health facilities by the municipal government in this rapidly 
expanding city are very limited in number and the provision of services. Only four slums in the 
city have primary healthcare facilities of the municipal government.109 The primary healthcare 
provided at these facilities consists mainly of reproductive and childcare services with very 
limited community outreach. The vacancy rates for health workers crucial to chronic condition 
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care are very high: 63.7% for medical doctors, 59.3% for staff nurses, 77.5% for pharmacists 
and 83.7% for laboratory technicians.109 There is imminent need to ensure availability of free 
diagnostics and medications for common chronic conditions at primary and secondary level of 
government health facilities. In highly utilized private sector, medications and diagnostics 
remain expensive. Owing to several factors discussed in earlier section, healthcare providers in 
private sector are less likely to prescribe generic and/or low-cost medications. Hence, in addition 
to free medications in government sector, the interventions influencing prescription practice of 
healthcare providers, enhancing availability of quality generic and/or low-cost branded 
medications in private sector and raising patient awareness about and demand for generic 
medications will optimize the positive impact of affordable medications in chronic condition 
care. These could include, among others, the strict enforcement of the recent regulatory 
initiatives such as mandating doctors to use legible generic names of medications in their 
prescriptions110 and the uniform code of pharmaceutical marketing practices banning gifts and 
such offerings by pharmaceutical companies to doctors.111 There is need to promote use of 
standard treatment guidelines for management of chronic conditions.  
2.4. Strengthening the role of patients, families and communities 
The role of patients and family members, who are most commonly the caregivers in Indian 
context, is crucial in management of chronic conditions. Our study shows that at individual 
level, the patient-provider interactions are short where patients often hesitate to express 
themselves while providers tend to blame patients and fall short of adequate explanations. There 
is need to promote person centered care making healthcare providers sensitive to socioeconomic 
cultural and emotional contexts of their patients. 
Furthermore, there are no functional platforms for engaging patient and broader community in 
formal healthcare services in KG Halli and in general in urban areas. In rural India, there are 
institutionalized platforms from village to district levels to promote community participation in 
planning and monitoring of government health services. While the experience of this strategy 
remains variable across the states, the relevant reports and published literature point to positive 
gains, including improved availability of medications for chronic conditions at government 
health facilities.74  
2.5. Effective leadership and governance within local health system 
There remains a functional divide between the government and the private health sector.  Within 
government, there are multitudes of agencies providing healthcare to urban population that often 
work in silos. There are at least seven government agencies providing healthcare at varying 
scale in Bangalore city. The private sector is also heterogeneous including not-for-profit and for-
profit entities with myriad of healthcare delivery platforms often practicing different systems of 
medicine. The healthcare delivery by these varied government and private providers is guided 
by different sets of values and goals. The implementation plan for the National (Urban) Health 
Mission in Bangalore, while making reference to private providers, fails to acknowledge the 
presence of all the government health providers (other than municipal government, state health 
and medical education departments) and how to coordinate among them. In such scenario, it is 
crucial that the state, beyond being funder and the provider of health services, play a stronger 
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role in governance of these mixed health systems: forging coordination mechanisms across 
healthcare providers (and other health system actors); effectively regulating private health sector 
and steering the health system towards common shared goals.  
Lately, the governments are working out the regulations and policies concerning the private 
healthcare delivery system at national and state levels. The organized bodies representing 
private healthcare providers and establishments have generally resisted these regulatory 
initiatives. Our experience in KG Halli, however, indicates that the persistent work at the local 
health system level provides opportunities to engage with individual private healthcare providers 
and some of them are willing to embrace change and are open to test and learn from innovations 
in organization and delivery of health services at local level.  
For example, many government health programs that need participation of private healthcare 
providers for efficient delivery of these health programs as well as for developing the area-
specific health plan by the government health facilities for a given community provide ‘entry 
points’ for dialogues and coordination between these players who seemingly work in silos. As 
part of the Urban Health Action Research Project implemented by the Institute of Public Health 
(Bangalore), periodic dialogues between the government and the private healthcare providers 
were organized in KG Halli to discuss prevailing health issues and their potential solutions. 
Subsequently, based on the suggestions of the healthcare providers, a system of patient-held 
medicals records was introduced for common chronic conditions. Over time, a few of the private 
healthcare providers adopted this system while others discontinued for various reasons. A few 
more introduced their own version of medical records system. In general, this experiment helped 
to understand what form of medical records system might work better in prevailing health 
service organization in KG Halli. Similarly, the project staff collaborated with a private hospital 
and an elected leader from KG Halli to organize delivery of comprehensive primary care for 
patients with common chronic conditions. This included counseling services and provision of 
low-cost medications and diagnostic tests beyond routine medical consultations. Our 
intervention study with private healthcare providers in KG Halli helped understand factors 
affecting delivery of diabetes education and use of generic medications and standard treatment 
guidelines by private providers (see Chapter 5 of Part II). Such bottom-up experiments and 
learning foster innovations within local health system and could potentially feed into health 
policies.  
In addition, there is need to effectively enforce the prevailing regulations concerning healthcare 
provision/establishments. There is documented corruption and malpractices in private sector in 
various forms negatively affecting the quality of treatment and the cost borne by patients. Many 
health workers in the private healthcare services are not adequately qualified or trained to do 
their work. As a result the quality of healthcare delivered in private sector remains variable. 
While the governments in India have acknowledged the need to regulate the private health sector 
since the early independence period, except for a few regulatory initiatives largely aimed at 
individual healthcare providers, it is only in 2010 that the federal government enacted a 
legislation to regulate private medical establishments: the Clinical Establishments (Registration 
and Regulation) Act. In 2007, Karnataka brought in a very similar legislation: the Karnataka 
Private Medical Establishments Act. It is aimed at mandating registration of private healthcare 
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facilities, ensuring that these facilities meet certain minimum standards of infrastructure and 
trained human resources, and that they maintain and provide to their patients the medical 
records. However, so far, there is poor enforcement of and compliance with these legislations.95  
2.6. Macro-level policy reforms with potential impact on local health system 
We briefly mention some of the major policy reforms at national level that are likely to impact 
local health systems, especially with regard to chronic condition care for the urban poor.  
In 2013, the government of India finally approved the implementation framework for the 
National Urban Health Mission88, a much-talked-about program that was conceptualized to 
begin in the year 2008.112 The mission aimed to improve the health of the urban poor, especially 
of slum dwellers and other vulnerable urban groups, by enhancing their access to quality 
healthcare. The National Urban Health Mission was never implemented as such. Instead, the 
newly elected government of India designed an overarching National Health Mission113 that 
brought together the National Urban Health Mission and the erstwhile National Rural Health 
Mission114, a flagship program launched in 2006 to strengthen the rural health system. The 
National Health Mission, envisaged for a period from 2012 to 2017, provides an overarching 
framework to implement various national health programs and general health services so as to 
build synergies across them and provide guidance to achieve universal access to healthcare for 
all Indians. The National (Urban) Health Mission recognizes the growing burden of chronic 
conditions among the urban poor. It also recognizes that the primary care services offered by the 
government sector in urban areas, including outreach services to urban poor communities, are 
very limited, while the referral care facilities are generally overcrowded and not easy to navigate 
by the urban poor. The mission proposes to create new government health facilities as well as to 
augment the range of health services provided at the existing government health facilities so as 
to improve service provision to the urban poor. At present, the Mission covers limited sections 
of the urban poor population. The mission, over the time, aims to cover 779 cities/towns with 
over 50 000 population, including seven metropolitan cities.88 The National (Urban) Health 
Mission is to be implemented in five cities/towns of Karnataka, with Bangalore city being one of 
the implementation sites.115 The mission plans to create ten new primary healthcare facilities in 
slums where there are no existing government health facilities and to upgrade infrastructure and 
services offered by 70 of the existing government primary care facilities. These proposals are 
yet to be actualized on ground.  
In India, there are a host of national government programs that aim to address specific chronic 
conditions, such as tuberculosis, HIV/AIDS, cancers, diabetes, cardiovascular diseases, 
blindness, deafness, fluorosis, mental health conditions, burn injuries, and oral health conditions. 
There are national programs to enhance the provision of palliative care and meet healthcare 
needs of the elderly population. The National Health Mission aims at building synergies across 
these programs and between the programs and the health system that is delivering the same.  
Many of these programs were formulated recently. They are very limited in its coverage. For 
example, the National Program for Prevention of Cancer, Diabetes, Cardiovascular Diseases and 
Stroke was launched in 2010 and is under implementation in 100 out of 676 districts in India.116 
These programs are implemented in a context where there is already a high demand but a very 
limited provision of chronic condition care in the government healthcare services. For example, 
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in Karnataka, the National Program for Prevention of Cancer, Diabetes, Cardiovascular Diseases 
and Stroke is currently being implemented in five of the 30 districts. While the program aims at 
preventing and managing these ailments, at present, the implementation in limited districts is 
focused on doing screening of individuals for diabetes and hypertension. As a considerable 
portion of the people with these conditions remain undiagnosed in India, the screening phase 
identifies many new cases. However, the government health services are yet to gear up to 
respond to care demands of these individuals. The availability of medications at primary care 
services is very limited and there is a lack of functional referrals across different levels of 
government health services. The lack of information system does not allow for follow-up on 
patients and continuity of care over the time and across the healthcare providers.117  
The present national government in India has proposed National Health Assurance Mission. 
This proposed initiative, yet to be launched, is likely to reform/merge existing health insurance 
schemes and provide health insurance to all the Indian citizens in a phased manner.118 It is 
proposed to make 50 essential medications (including those for diabetes and hypertension) 
available free at government health facilities. The availability of free medications for chronic 
conditions in government facilities has a great potential to reduce out-of-pocket health payments 
by patients visiting these facilities as the expenditure on medications form the greatest share of 
out-of-pocket healthcare spending. However, as indicated by our study, a majority of patients 
(including urban poor) are seeking care from private providers.  
The national government has recently come out with the first draft of a National Health Policy 
2015, which is put out for public comments.119 The draft policy in its very first paragraph clearly 
brings out the importance of strengthening health system: “The reality is straightforward. The 
power of existing interventions is not matched by the power of health systems to deliver them to 
those in greatest need…”. In its background the draft policy recognizes the need for focusing on 
urban poor and on chronic conditions and acknowledge s that the government attempts so far 
through the missions and programs are patchy and of very limited scale. The draft policy 
proposes to increase the government spending on health and strengthen the government system, 
including knowledge and information system, availability of trained human resources and free 
medications and diagnostics in government health facilities. It aims at enhancing coordination 
across various government agencies and programs. The draft provides a clear rationale and 
intention to regulate the private sector in health in order to align its goals with public policy 
goals. However, it does not provide clear mechanisms of how this might be achieved beyond 
what exists today. The draft also proposes to make access to healthcare as justiciable right, a 
fundamental and desirable shift from the prevailing scenario where healthcare for the poor is 
often limited to acts of charity. However, as recognized in this very draft, “a policy is only as 
good as its implementation” and past policies have faced severe implementation constraints. 
2.7. Future research needs 
We now briefly outline the areas that require further studies in order to better understand and 
frame the health system response to chronic conditions.  
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From a health systems viewpoint, ‘chronicity’ implies a set of common care demands from 
people that in turn require change in the way health services are currently financed, organized 
and delivered in India and many similar contexts. While there is growing number of 
epidemiological studies in India assessing the burden of specific chronic conditions (especially, 
diabetes, cardiovascular diseases, cancers and respiratory diseases), we are yet to have reliable 
information on the overall burden of chronic conditions in communities. This is very much 
likely to be varied across different parts of the country, as seen in the case of specific chronic 
conditions. Such data will be useful in informing and advocating for reorganization of health 
services at local and/or regional levels instead of more and more diseases-specific programs.   
There is an increasing body of work on understanding out-of pocket payments for healthcare and 
its consequences on individuals and households in India. However, there is a dearth of studies 
examining this separately for acute and chronic conditions as well as for outpatient and inpatient 
care. Very few studies including ours show that while the income share spent as out-of-pocket 
healthcare expenditure appears to be progressive (wealthier spending higher share) in general, it 
is regressive (poor spending higher share) when it comes to outpatient care for chronic 
conditions. This can be explored further at scale and/or among mixed/poor neighborhoods in 
different parts of the country as such information has huge bearing on refining the prevailing 
financial protection measures for the poor across the country.  
The field of health systems and policy research is evolving in India. We found many 
commentaries and editorials on health system challenges in, and reforms needed for, responding 
to rising burden of chronic conditions in India. However, there is dearth of studies empirically 
examining health systems at local levels. In our study, we found that many known and globally 
advocated strategies (e.g. enhancing people centeredness in healthcare, use of standard treatment 
protocols and generic medications) did not readily fit into realities of local health system in KG 
Halli. In other words, we encountered specific dynamics in KG Halli. In order to enhance health 
services, it was required to adapt the standard health service interventions to fit into those 
dynamics while also effecting change in the dynamics to allow for innovations/change in 
prevailing practices. The use of participatory research approaches, such as action research, 
where researchers in collaboration with health system actors test innovative organizational 
arrangements at the local level appears promising in finding local solutions while generating 
context-specific knowledge that can shape policies. Such approaches can help better understand 
many relevant issues in chronic condition care in India such as, introduction and use of medical 
records for patients with chronic conditions; alternative models of engagement among and 
coordination across plural healthcare providers; feasibility and implications of task shifting 
where non-physician health workers (nurses, pharmacists, community health workers) play 
bigger role in diabetes management; and building synergy between health services and other 
social and welfare services for patients with chronic conditions.  
Finally, we observed that there remains a huge gap between the written policy documents and 
the practices related to healthcare delivery. For example, there are legislations related to 
healthcare facilities and healthcare providers mandating minimum availability and 
training/qualifications for health workers as well as prescribing preconditions and standards for 
establishing and running of health facilities. However, these regulations are poorly implemented. 
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Some of the policies are not rooted into the prevailing context/realities in which the healthcare 
sector operates. However, there is a dearth of explanatory research that critically examines this 
gap between the policies and the practice. There is need for policy analysis studies, especially 
with regard to policies regulating healthcare delivery.  
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SAMENVATTING 
Chronische degeneratieve aandoeningen nemen wereldwijd sterk toe en nog het meest in landen 
met meer lage- en middenklasinkomens. In India heeft 1 op 5 volwassenen tenminste één 
chronische aandoening en 60% van alle doodsoorzaken in India zijn toe te schrijven aan 
chronische aandoeningen. India staat op de tweede plaats voor wat betreft het aantal mensen met 
diabetes mellitus. In de meeste landen, India inbegrepen, is de gezondheidszorg traditioneel 
meest  toegespitst op acute, episodische aandoeningen. Personen met een chronische aandoening 
en ook complexe noden en zorgen, hebben nood aan “lange termijn”, meestal ook levenslange 
opvolging via de gezondheidszorg. Een antwoord kunnen bieden op gezondheidszorgbehoeften 
voor deze grote groep personen, is een uitdaging voor het toch al zwakke 
gezondheidszorgsysteem in India. 
Er is veel literatuur beschikbaar, hoofdzakelijk gebaseerd op informatie uit landen met hoge 
inkomens, over hoe gezondheidszorgsystemen kunnen gereorganiseerd worden om een betere 
zorg te bieden in het kader van chronische aandoeningen. Globale gezondheidsactoren zetten 
deze problematiek meer en meer in de kijker. Toch is er nog altijd een grote kloof tussen de 
beschikbare kennis en het implementeren ervan. Er is bovendien een gebrek aan onderzoek op 
het niveau van lokaal bestuur. In India leven ongeveer 100 miljoen personen in stedelijke 
sloppenwijken waar er geen toegang is tot basisvoorzieningen en tot basis gezondheidszorg. 
Daar de meerderheid van chronische aandoeningen meer prevalent is in stedelijke gebieden, 
hebben we besloten om onderzoek te verrichten naar de rol van een lokaal gezondheidsplatform, 
in welke mate een lokaal gezondheidsplatform een rol kan spelen in het verbeteren van de 
gezondheidszorg voor armen, met chronische aandoeningen, wonende in sloppenwijken.      
We voerden een reeks opeenvolgende onderzoeken met een verschillende onderzoeksdesign uit 
in KG Halli, een arme sloppenwijk in de stad Bangalore in het zuiden van India.  
In de eerste fase van het onderzoek kregen 9299 gezinnen een vragenlijst in te vullen. Informatie 
werd verzameld over zelf gerapporteerde ziekteprofielen en gedrag m.b.t. de zoektocht naar 
geschikte gezondheidszorg en naar gezondheidszorguitgaven in het kader van chronische 
aandoeningen. 
In de tweede fase van de studie, besloten we om binnen de chronische aandoeningen, de focus te 
leggen op diabetes mellitus type-2. Om de perceptie van patiënten en de lokale 
gezondheidswerkers over het begrip lokale gezondheidszorg te begrijpen hebben we een 
kwalitatieve studie uitgevoerd. We verrichten (1) diepte-interviews bij diabetespatiënten, 
gebruik makende van een fenomenologische benadering van hun ervaring van het leven met 
diabetes en hun zoektocht naar zorg; en (2) semi gestructureerde interviews met 
gezondheidswerkers, gebaseerd op een dynamisch gezondheidszorgplatform, met informatie 
over de hiaten in de organisatie van diabeteszorg en hun suggesties voor haalbare interventies 
om de diabeteszorg te verbeteren.  
In de derde fase hebben we een quasi experimentele studie uitgevoerd in de buurt. In vier 
gezondheidswijken werd een interventie uitgevoerd. Andere wijken dienden als controlegroep. 
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De interventie, ontwikkeld met behulp van suggesties van lokale gezondheidswerkers, bestond 
uit  (1) verstrekking van informatie over diabetes via posters en videos; (2) het voorschrijven 
van generische medicatie; en (3) het gebruik van standaardrichtlijnen in verband met 
diabetesopvolging. Het onderzoek werd uitgevoerd op twee tijdsmomenten, bij de start van het 
onderzoek en opnieuw na 6 maanden, en dit in elke onderzoeksgroep. Veldwerkobservaties 
werden uitgevoerd gedurende de interventieperiode. De interviews werden afgenomen door 
artsen in het interventiecentrum. We gebruikten het RE-AIM netwerk om na de 
studie/interventieperiode het bereik, de effectiviteit, het adopteren van, de implementatie en de 
duurzaamheid van de interventie te begrijpen.        
We vonden een hoge zorgbelasting van chronische aandoeningen in KG Halli. Over het 
algemeen is de prevalentie van zelf-gerapporteerde chronische aandoeningen bij volwassenen 
13.8%. Hoge bloeddruk (10%) en diabetes (6.4%) werden het meest gerapporteerd. Ouderen en 
vrouwen rapporteerden meer chronische aandoeningen. We vonden een omgekeerd socio-
economisch effect, personen wonende in gezinnen “onder de armoedegrens” hadden een drie 
maal grotere kans op het rapporteren van chronische aandoeningen vergeleken met personen 
wonende in gezinnen “boven de armoedegrens”. Private gezondheidszorginstellingen hebben 
meer dan 80% patiënten in hun bestand. Een stijging van het inkomen was positief geassocieerd 
met het gebruik van een private zorginstelling. Echter, ouderen, personen uit gezinnen”beneden 
de armoedegrens” en personen die hulp zochten in ziekenhuizen waren meer geneigd om 
gebruik te maken van overheidsdiensten. 
Eén op de drie huishoudens moest zelf de medische kosten voor ambulante verzorging 
voorschieten.  
Eén op de zes huishoudens kwam in financiële problemen door meer dan 10% van hun inkomen 
te besteden aan gezondheidszorg. Onze studie bracht aan het licht dat armen verhoudingsgewijs 
een hoger budget van hun inkomen spendeerden aan gezondheidszorg voor chronische 
aandoeningen. Het voorschieten van medische kosten voor chronische aandoeningen gaf 
aanleiding tot een verdubbeling van het aantal personen die leefden onder de armoedegrens, met 
een nog grotere armoede tot gevolg. De meerderheid van de gezinnen moesten hun spaargeld 
gebruiken en sommigen moesten ook geld gaan lenen, goederen verkopen of hypotheken nemen 
om de behandelingskost te kunnen betalen. 
Ondanks een overvloed aan gezondheidszorginstellingen in de nabijheid, onthulden de 
patiëntverhalen talloze moeilijkheden in het bekomen van gezondheidszorg zoals financiële 
problemen, negatieve attitudes en inadequate communicatie met gezondheidswerkers en ook 
versnippering van de gezondheidszorg infrastructuur. Familiepatronen benadelen vaak vrouwen 
voor wat betreft de toegang tot gezondheidszorg, door hun mobiliteit en autonomie te beperken. 
De heersende gezinsstructuur en conflicten tussen generaties limiteerden ook de ondersteuning 
en de zorg van ouderen.  
Er waren drie grote tekortkomingen in het leveren van kwalitatieve diabeteszorg. Inadequaat 
gebruik van medische dossiers en het ontbreken van een doorverwijzingssysteem belemmeren 
de zorgcontinuïteit. Gebrek aan een standaard behandelingsprotocol heeft een effect op de 
klinische besluitvorming. De slechte werking van de private sector, slechte coördinatie tussen 
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gezondheidswerkers en gezondheidszorgplatformen, wijdverbreide omkooppraktijken en het 
ontbreken van platforms voor patiënt engagement, hebben een invloed op een effectief 
leiderschap en bestuur. Er is een tekort aan vertrouwen tussen patiënten en gezondheidswerkers. 
De private zorgverlening, met de meeste gezondheidswerkers zelfs zonder een adequate 
training, beoogt louter maximum winst en beschouwt gezondheidszorg voor de armen als 
liefdadigheid. 
De interventiestudie onthulde een complex patroon van “zoeken naar gezondheid”, met een 
effect op de bereikbaarheid van gezondheidsinterventie wanneer deze gezondheidszorg wordt 
aangeboden door een beperkt aantal gezondheidszorg faciliteiten. De interventie was ook slecht 
geïmplementeerd omwille van weerstand van private artsen. De interventie had geen significant 
effect op kennis, uitgaven van gezondheidszorg en diabetescontrole bij de patiënten. Echter, 
artsen in interventiewijken namen een verbetering in kennis en initiatief met betrekking tot de 
chronische aandoeningen waar bij de patiënten. Artsen schreven zelden generieke medicijnen 
voor omwille van bezorgdheid over de kwaliteit, de beschikbaarheid en de aanvaarding ervan 
door de patiënten. De perceptie van de patiënt dat aandoeningen moeten worden behandeld met 
medicijnen limiteert het gebruik van een niet-medicamenteuze behandeling in een vroeg stadium 
van diabetes. Een andere reden voor het gelimiteerd gebruik van een standaard 
behandelingsprotocol was te wijten aan het feit dat deze artsen de patiënt opvolgden. Zij hadden 
reeds een behandelingsplan voorgeschreven gekregen door specialisten.  
Onze studie wijst op de dringende noodzaak om de lokale gezondheidszorg te versterken en 
betaalbare en kwalitatieve zorgverlening toe te kennen aan een groot aantal personen, in het 
bijzonder aan de armen in de steden, lijdende aan chronische aandoeningen. Het onthult een 
complexe dynamiek rond lokale gezondheidszorg en wijst op mogelijkheden op lokaal gebied 
om de zorg van chronische aandoeningen te verbeteren. Het benadrukt de noodzaak om verder 
te kijken dan enkel de gezondheidszorgsystemen, maar ook sociale determinanten van 
chronische aandoeningen zoals armoede, leeftijd- en gender gebaseerde normen, veranderende 
familiestructuren en inadequate sociale hulpverlening mee te betrekken.   
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Abstract
Background: Chronic conditions are on rise globally and in India. Prevailing intra-urban inequities in access to
healthcare services compounds the problems faced by urban poor. This paper reports the trends in self-reported
prevalence of chronic conditions and health-seeking pattern among residents of a poor urban neighborhood in
south India.
Methods: A cross sectional survey of 1099 households (5340 individuals) was conducted using a structured
questionnaire. The prevalence and health-seeking pattern for chronic conditions in general and for hypertension
and diabetes in particular were assessed and compared with a survey conducted in the same community three
years ago. The predictors of prevalence and health-seeking pattern were analyzed through a multivariable logistic
regression analysis.
Results: The overall self-reported prevalence of chronic conditions was 12 %, with hypertension (7 %) and diabetes
(5.8 %) being the common conditions. The self-reported prevalence of chronic conditions increased by 3.8
percentage point over a period of three years (OR: 1.5). Older people, women and people living below the poverty
line had greater odds of having chronic conditions across the two studies compared. Majority of patients (89.3 %)
sought care from private health facilities indicating a decrease by 8.7 percentage points in use of government
health facility compared to the earlier study (OR: 0.5). Patients seeking care from super specialty hospitals and those
living below the poverty line were more likely to seek care from government health facilities.
Conclusion: There is need to strengthen health services with a preferential focus on government services to assure
affordable care for chronic conditions to urban poor.
Background
Globally 36 million people died in 2008 due to non-
communicable diseases, one of the major contributors to
chronic conditions [1]. Nearly 80 % of these deaths oc-
curred in low- and middle-income countries [1]. The
prevalence of chronic conditions is on the rise globally
as well as in India. In 2014, 60 % of all the deaths in
India were due to non-communicable diseases and the
burden is estimated to increase over the time [2–4].
Urbanization is linked with greater risk for and burden of
major chronic conditions. While India is urbanizing at a
rapid pace, there is a huge intra-urban inequity with urban
poor having poorer access to basic amenities and poorer
health indicators compared to the affluent urbanites [5].
The recent studies reveal high prevalence of chronic
conditions among urban poor in India [6–9]. While it
remains contentious whether, in a strict epidemiological
sense, the poor in India suffer greater burden from
chronic conditions compared to rich, there seems to be
consensus that they form a highly vulnerable group that
needs urgent attention in terms of care and control of
chronic conditions [10–20]. In this context, it is crucial
to monitor trends in prevalence and health-seeking for
chronic conditions among urban poor.
As part of the community-based action research pro-
ject, we had conducted a census in a poor urban neigh-
borhood in Bengaluru (India) in 2009–2010. That study
revealed a high burden of chronic conditions among
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residents [7]. Subsequently, The Urban Health Action
Research Project trained three community health assis-
tants from the same community to strengthen the exist-
ing health systems and also create awareness about the
chronic conditions and its management. We conducted
a follow-up survey after three years in the same popula-
tion. This paper reports findings from the follow-up sur-
vey, and compares it with the earlier study to develop
trends in prevalence and health-seeking behavior among
residents over the time.
Methods
Study setting
KG Halli is the field site of the Urban Health Action Re-
search Project (UHARP) being implemented by the In-
stitute of Public Health in Kadugondanahalli (KG Halli)
since 2009. KG Halli was purposefully selected for the
UHARP to study how access to quality healthcare could
be improved in a poor urban community with a pluralis-
tic healthcare system. A cross sectional survey was con-
ducted to understand self reported illness and health
seeking profile. The residents as well as healthcare pro-
viders in KG Halli have identified unaffordable health-
care expenses as one of the major issues in the area [21].
The institutional ethics committee from Institute of
Public Health, Bengaluru, India approved this study.
KG Halli is one of the 198 administrative units of
Bangalore, a metropolitan capital of Karnataka. KG Halli
has a population of over 44,500 individuals in an area of
less than a square kilometer. KG Halli has two recog-
nized slums and comprises of people from Karnataka as
well as migrants from other Indian states. Majority of the
population in the community are daily wageworkers. KG
Halli has a mixed healthcare system with two government
facilities run by municipal and state government and
around 32 private healthcare facilities. Services offered by
government facilities are heavily subsidized and, in
principle, free for people living below the poverty line. Pri-
vate facilities that include many single-doctor clinics and
four hospitals work on fee-for-service basis.
Sample size
Considering the 8.6 % of overall prevalence of self-
reported chronic condition as found in the earlier study
in KG Halli [7], 95 % confidence interval and 1 % of pre-
cision, we estimated the minimum sample size needed
for our survey to be 3286 individuals. We added another
50 % of this number in order to cover for non-response.
A few factors made us to account for high non-response
rate.
The population of KG Halli comprises largely of mi-
grants who often keep shifting their residence. In the
course of our project activities and the earlier survey, we
would find many households empty or closed for long
time. Also the community in the area is weary of partici-
pating in surveys – as they often are approached by vari-
ous agencies dealing with marketing of commercial
products and/or as part of welfare projects/schemes.
Majority of adults in the community are daily-wage
workers who are often not at home during the day.
There are many nuclear families where all the adults
might be at work and so it’s likely that such households
will not have an adult respondent at home when data
collectors approached the houses. Considering the aver-
age household size of 4.7, we aimed to survey a mini-
mum of 1047 households in KG Halli.
Data collection and measurements
As part of the UHARP project, a baseline census was
conducted in 2009–2010 to understand the socio-
demographics and health related aspects of the commu-
nity. We conducted a follow-up survey in 2012–2013 in
KG Halli to monitor changes in socio-demography,
prevalence of self-reported illness, health-seeking and
healthcare expenditure. The baseline survey revealed a
high prevalence of self reported chronic conditions, es-
pecially that of diabetes and hypertension. These pa-
tients were incurring high out of pocket expenses from
these conditions [7]. As part of the action research pro-
ject varied strategies were employed, three community
health assistants were identified from the same commu-
nity and were trained for over a period of one year. The
community health assistants started conducting regular
house-to-house visits creating awareness on chronic
conditions in general and for diabetes and hypertension
in particular. They directed them to appropriate health-
care services in the area. Periodic meetings with health-
care providers in the area were conducted to discuss
health issues of the population identified form the baseline
survey and also provide local solutions for the same. In
this paper we selectively analyze these parameters in refer-
ence to chronic conditions. Community health workers
collected data at household level using a structured ques-
tionnaire. They administered a questionnaire to available
and willing family member aged 18 years or above. They
selected every tenth family in a sequential order, starting
from the Vinobhanagar area, a southern end of KG Halli.
In case of refusal or unavailability of eligible respondent,
the immediate next household replaced the household.
The data collectors took informed verbal consent from
the participants before administering the questionnaire.
The completed questionnaires were verified and revisits to
surveyed households were made on the following day for
any corrections or missing data. The research team veri-
fied 10 % of the questionnaires from the survey. The
methods for the survey including the tool for data collec-
tion were similar to those used for the baseline census.
While we briefly outline methods used for this survey,
Gowda et al. BMC Health Services Research  (2015) 15:330 Page 2 of 8
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kindly refer to the earlier publication [7] for detailed data
collection method.
Three binary outcome variables were defined for asses-
sing prevalence of chronic conditions. These were the
‘absence’ (coded as ‘0’) or ‘presence’ (coded as ‘1’) of:
i) any chronic condition, ii) diabetes and iii) hypertension.
We considered a chronic condition to be present when
a respondent reported having prescribed or taking
medications on a daily basis for at least 30 days preced-
ing the survey. A chronic condition is defined as an
illness or impairment that lasts for a long duration. The
minimum time period for an illness to be considered
chronic varies depending on the source of definition,
ranging from three months to one year [7]. The names
of chronic conditions were initially recorded using the
lay terms reported by respondents and later categorized
by the researchers, to the extent possible, into specific
conditions. Based on the names of the reported chronic
conditions, the presence or absence of diabetes and
hypertension were also recorded.
Similarly, three binary outcome variables were defined
to assess health seeking for chronic conditions. These
were type of health services sought (‘private’ coded as ‘0’,
‘government’ coded as ‘1’) for: i) a chronic condition,
ii) diabetes and iii) hypertension. For this study, we coded
the outcome variable based on the nature of the health
facility where the first consultation occurred. We com-
pared values of these outcome variables with the findings
from baseline census conducted three years ago.
Apart from comparison with the earlier study, we
examined association of these outcome variables with a set
of predictor variables. Predictor variables included sex
(‘male’ or ‘female’), age (transformed into three age groups:
(0- ≤ 40; > 40- ≤ 60; > 60), per capita income per month (as
income quintiles), religion (‘Islam’, ‘Hindu’, and ‘Christian’)
and the household poverty status (‘above’ or ‘below’ the
poverty line) as established by the type of ration card (a
proof of identity which establishes the economic status of a
family) possessed by the household. While examining pre-
dictors for health seeking, we included an additional pre-
dictor in form of the tier of the healthcare services sought.
Three tiers of healthcare services were defined based on
where the person with a chronic condition was being man-
aged at the time of the survey: i) ‘clinics/health centers’, ii)
‘referral hospitals’ with in-patient facilities and iii) ‘super-
specialty hospitals’ attached to medical schools. Though
there are overlaps in the provision of services across
clinics/health centers, referral hospitals and super-specialty
hospitals, they roughly correspond to primary, secondary
and tertiary healthcare services, respectively.
Data analysis
The data were entered using EpiData Entry software 3.1
(The EpiData Association, Odense, Denmark). The data
was checked for errors and missing values before being
analyzed using STATA 11.2 (StataCorp, Texas, USA).
The prevalence of self-reported chronic conditions is
reported as a percentage with 95 % confidence interval.
To identify the predictors of self-reported chronic condi-
tions, a multivariable logistic regression model was devel-
oped using all aforementioned predictors. The interaction
between predictor variables was checked and two-way
interaction terms that were significant at p < 0.05 were in-
cluded in a multivariable logistic regression model. Similar
to a backward elimination technique, the predictors that
were not significant at p < 0.05 were then dropped sequen-
tially while comparing models for goodness of fit (using a
likelihood-ratio test) until no further improvement was
possible. A similar process was used to develop the final
multivariable models for all other outcome variables.
Multi colinearity was assessed by using post-estimation
commands. The final models are represented with the
adjusted odds ratio (OR), 95 % confidence interval and
p values.
Results
In total, we surveyed 1099 households or 5340 individ-
uals, well over the minimum sample size estimated. We
achieved 95 % response rate. The non-response (5 %)
was either due to refusal to respond (3 %) or absence of
an eligible respondent in the household (2 %) at the time
of the visit. Table 1 provides socio-demographic charac-
teristics of the study population.
In the sample population 12 % individuals reported to
be living with one or more chronic conditions. Hyper-
tension (6.2 %) and Diabetes (4 %) were two most com-
monly reported chronic conditions. The other chronic
conditions which were also reported in the community
were thyroid (0.7 %), heart problem (0.7 %) and leg pain
(0.6 %). Presence of more than one chronic condition
(comorbidity) was reported by 4 % in the community.
Compared to the earlier study in the same population,
our findings indicate a significant increase in self-reported
chronic conditions in KG Halli. There was 3.8 percentage
point increase in prevalence of overall chronic conditions
with 1.5 times greater odds of reporting chronic condi-
tions among population in 2012–2013 compared to three
years ago. The baseline survey revealed that 3 % of pa-
tients with self-reported chronic conditions were not on
treatment [7]. In the follow-up survey, the treatment gap
increased by 0.3 %. Table 2 provides comparison of preva-
lence rates and health-seeking pattern for overall chronic
conditions and for hypertension and diabetes.
Table 3 depicts the predictors for overall self-reported
chronic conditions, diabetes and hypertension. Increase
in age was associated with significant increase in odds of
reporting any chronic condition including diabetes and
hypertension. Women had greater odds of reporting
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chronic conditions. While this remained true for preva-
lence of hypertension, sex did not appear to be a signifi-
cant predictor for diabetes. Association between per-capita
income (in form of income quintiles) and prevalence rates
of chronic conditions was not statistically significant.
When compared to the earlier study [7] (data not
reproduced in this paper), an increase in age, being
woman and living below the poverty line emerge as
common positive predictors for self-reported overall
prevalence of chronic condition. Unlike the earlier study,
we did not find significant difference in prevalence of
overall chronic conditions across different income quin-
tiles. While comparing self-reported prevalence of dia-
betes across the two studies, increase in age appeared as
the common positive predictor. Though living below the
poverty line was associated with lesser odds of reporting
diabetes in both the studies, the association in the
current study was statistically not significant (p = 0.05).
Unlike earlier study, sex did not appear as significant
predictor for diabetes. While comparing prevalence of
hypertension, increase in age and women appeared as
common positive predictors. While living below the pov-
erty line was associated with greater odds of reporting
hypertension in both the studies, the association was sta-
tistically not significant in the current study.
In our sample population, 89.3 % of people reporting
chronic conditions sought care from private sector.
Similarly 92.8 % with diabetes and 90.5 % with hyperten-
sion sought care from private sector. While the earlier
study also indicated that the majority of people with
chronic conditions sought care from private sector, the
current study shows that the proportion of people
Table 1 Socio-demographic features of sample population
Characteristics Baseline survey
(N = 44,514)
Follow-up
(N = 5,340)
Sex: N (%) Male 22,702 (51.0) 2,760 (51.7)
Female 21,801 (49.0) 2,580 (48.3
Age group: < 19 years 17,335 (39.0) 1,993 (36.1)
20–39 years 17,140 (38.5 1,958 (36.6)
> 40 years 10,013 (22.5) 1,388 [27]
Per capita income: per month in INR
median(interquartile range)
1st quintile (poorest) 1,200 (1000–1285.7) 500 (500–692)
2nd quintile 1,625 (1500–1750) 916 (714–1100)
3rd quintile 2,000 (2000–2250) 1,250 (1111–1428)
4th quintile 2,875 (2531.3–3200) 1,750 (1500–2153
5th quintile (least poor) 5,000 (4000–6142.9) 3,000 (2222–20,000)
Religion: N (%) Islam 30,481 (68.7) 3,788 (71)
Hindu 9,317 (21.0) 1,022 (19.1)
Christian 4,569 (10.3) 501 (9.3)
Household poverty status: N (%)a Above the poverty line 23,442 (52.7) 2,715 (50.8)
Below the poverty line 4,783 (10.7) 569 (10.6)
aTotal does not add up to 100 because several households accounting for 38.6 % of sample population did not possess ration card
Table 2 Comparison of prevalence rates and health-seeking behavior in two cross-sectional surveys for chronic diseases, diabetes
and hypertension
Self-reported prevalence rate Absolute difference
in percentage points
Odds ratio with 95 %
confidence interval2009–2010a 2012–2013
N = 44514 N = 5340
Chronic conditions 8.6 % 12 % 3.8 1.5 (1.4, 1.6)
Diabetes 4 % 5.8 % 1.8 1.5 (1.3, 1.7)
Hypertension 6.2 % 7.1 % 0.9 1.2 (1.0, 1.3)
Health-seeking from government sector
Chronic conditions 19.4 % 10.7 % −8.7 0.5 (0.4, 0.7)
Diabetes 14.8 % 7.2 % −7.6 0.4 (0.3, 0.7)
Hypertension 18.1 % 9.5 % −8.6 0.5 (0.3, 0.7)
aSource: Bhojani et al. [7]
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seeking care from private sector actually increased over
the time (See Table 4). The odds of seeking care from
government sector reduced by half compared to the
earlier study. Close to half of the people with chronic
conditions sought care from clinics/health centers
(46.6 % with chronic conditions, 48.2 % with diabetes
and 51.8 % with hypertension), followed by hospitals
(33.9 % with chronic conditions, 36.9 % with diabetes
and 30.8 % with hypertension) and super specialty
hospitals (19.5 % with chronic conditions, 14.5 % with
diabetes and 17.4 % with hypertension).
Predictors of health seeking are depicted in Table 4
People seeking care from super specialty hospitals were
significantly more likely to go to government facilities
compared to private facilities. Also, people living below
the poverty line had greater odds of seeking care from
government facilities. These two factors were also found
to be positive predictors of health seeking from
Table 3 Predictors of prevalence of self-reported chronic conditions, diabetes and hypertension
Predictor variablesa Overall chronic conditions
N = 637
Diabetes
N = 312
Hypertension
N = 379
Unadjusted
odds ratio
(95 % CI)
Adjusted
odds ratio
(95 % CI)
Unadjusted
odds ratio
(95 % CI)
Adjusted
odds ratio
(95 % CI)
Unadjusted
odds ratio
(95 % CI)
Adjusted
odds ratio
(95 % CI)
Sex
Men - - -
Women 1.62 1.79 1.28 1.32 1.91 1.93b
(1.3,1.9) (1.3, 2.4) (1.0,1.6) (1.0,1.9) (1.5,2.3) (1.3,2.7)
Age groups (years)
0 - ≤ 40 - - - -
> 40 - ≤ 60 9.6 21.97 20.56 26.79 21.69b
(4.6,20.0) (15.8,30.4) (2.7,153.3) (15.5,46.2) (14.1,33.2)
> 60 178.64 49.14 528.42 58.81 48.93b
(88.4,360.6) (30.8,78.3) (74.0,3769.1) (31.3,110.4) (28.6,83.5)
Monthly per capita income
First quintile - -
Second quintile 1.29 1.41 1.32 2.03 1.23 1.25
(0.9,1.7) (0.8,2.2) (0.8,2.0) (1.1,3.7) (0.8,1.8) (0.7,2.1)
Third quintile 1.17 0.96 1.10 0.98 1.00 0.86
(0.8,1.6) (0.5,1.5) (0.6,1.7) (0.5,1.9) (0.6,1.5) (0.4,1.5)
Fourth quintile 1.24 1.14 1.11 1.26 1.15 1.09
(0.9,1.6) (0.7,1.8) (0.7,1.7) (0.6,2.3) (0.7,1.7) (0.6,1.8)
Fifth quintile 1.62 1.31 1.71 1.42 1.48 1.22
(1.2,2.1) (0.8,2.0) (1.1,2.6) (0.7,2.5) (1.0,2.1) (0.7,2.0)
Household poverty status
Above the poverty line - - - - - -
Below the poverty line 0.84(0.63–1.11) 0.99 0.66 0.58 0.86 1.07
(0.6,1.4) (0.4,1.0) (0.3, 1.0) (0.6,1.2) (0.6,1.6)
Religion
Islam - - - - - -
Hinduism 1.12(0.9–1.3) 0.74 1.23(0.9–1.6) - 0.87(0.6–1.1) 0.53 (0.3,0.8)
(0.5,1.0)
Christianity 1.21(0.9–1.5) 1.14 0.99(0.6–1.5) - 1.02(0.7–1.5) 0.91 (0.5,1.5)
(0.7,1.8)
aFor all the predictor variables, the first category mentioned serves as the referent category. Absence of data against certain predictor variables suggests that
those variables were not part of the final model arrived at during multivariable logistic regression for prevalence of respective category of chronic conditions
bPredictor variable is significant at p< 0.05
Gowda et al. BMC Health Services Research  (2015) 15:330 Page 5 of 8
 

government sectors in the earlier study, which in
addition found that people of and above 60 years were
more likely to seek care from government facilities com-
pared to younger age groups.
Discussion
Self reported prevalence and health-seeking behavior for
chronic conditions was compared with a similar survey
conducted three years ago in the same population. We
found that the prevalence rates of overall self-reported
chronic conditions and that of diabetes and hypertension
increased significantly in the last three years. Similar to
the earlier study, the majority of the patients sought care
from private sector and in fact we found significant
increase in proportions of patients seeking care from
private sector over the time.
The already high and rising prevalence of self-reported
chronic conditions among poor is of great concern.
Studies in India show that many chronic conditions
(like, diabetes and hypertension) remains undiagnosed,
and hence the actual prevalence of these conditions in
population could be much higher [20, 22]. The aware-
ness provided by the community health assistants about
chronic conditions, diabetes and hypertension among
people and healthcare providers in KG Halli over the
three years would have been one of contributing factors
to an increase in reporting of prevalence of self-reported
chronic conditions. A separate study conducted in KG
Halli in 2012–2013 assessing the knowledge and self-
management practices of diabetes patients revealed that
the awareness about the disease remains low (unpub-
lished data). Other studies indicate that the actual preva-
lence of these conditions also seems to be on rise among
urban poor. Deepa et al. [23] show that over a decade in
Chennai (another metropolis in South India) the preva-
lence of diabetes and hypertension among urban poor not
only increased but increased at a greater rate compared to
general urban population.
The rising prevalence combined with greater reliance
on private health sector implies a huge economic burden
for urban poor. Private sector in India largely works on
fee-for-service basis. The earlier study from the study
area revealed that out-of-pocket payments by people
with chronic conditions for outpatient care doubled the
poverty ratio within a month. Due to several reasons in-
cluding inadequacies of government health sectors, there
seems to be general preference for private sector among
urban poor [7, 24, 25].
The Government of India recently launched the Na-
tional Urban Health Mission [26] in order to revamp
and improve healthcare for urban poor. The mission
among its several activities proposes to provide screen-
ing and diagnostic services at primary care level for
chronic conditions. The mission itself took much longer
time to take off and it would be important that various
services for chronic conditions including access to medi-
cations and training of healthcare personnel to deal with
chronic conditions are integrated into the mission and
are implemented to strengthen the government health-
care services. However, considering that the majority of
urban poor seek care from private sector at present, the
mission needs to ensure that private sector delivers ra-
tionale quality care while protecting people from impov-
erishment due to healthcare payments. While the
mission acknowledges the high utilization of private sec-
tor, it does not directly addresses issues related to cost
and quality of care in this sector. Strengthened primary
care will also ensure that most of the people with
Table 4 Predictors for seeking healthcare from government
facilities
Predictor variables Overall chronic
conditions
N = 637
Diabetes
N = 312
Hypertension
N = 379
Adjusted odds
ratio (95 % CI)
Adjusted odds
ratio (95 % CI)
Adjusted odds
ratio (95 % CI)
Sexa - - - -
Agea - - - -
Monthly per capita
income
First quintile - - - -
-
Second quintile 0.52 0.05 0.58
(0.1, 1.8) (0.0, 0.6) (1.1,2.8)
Third quintile 1.39 0.36 1.34
(0.4, 4.3) (0.0, 2.8) (0.2, 6.2)
Fourth quintile 0.53 0.12 0.53
(0.1, 1.8) (0.1, 1.4) (0.1,2.8)
Fifth quintile 0.57 0.15 0.75
(0.1, 1.8) (0.0, 1.0) (0.1, 3.3)
Household poverty
status
Above the poverty line - - -
Below the poverty line 2.59 8.28 2.75
(0.9, 6.7) (1.5, 44.2) (0.8, 8.6)
Tiers of health services
Clinics/health center - - -
Referral hospitals 1.51 4.78 1.74
(0.5,4.4) (0.7, 29.4) (0.5,5.8)
Super specialty
hospitals
16.60 9.46 8.67
(6.3, 43.3) (1.0, 82.9) (2.6,28.7)
0.00 0.00
aThe predictors variables were not significant fit to the model describing the
health seeking behavior hence were not included in our analysis
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chronic conditions are diagnosed and managed at this
level avoiding burden on referral care facilities while
making care for chronic conditions closer, affordable
and hopefully people-centered.
Our study has some limitations. We assessed prevalence
of self-reported chronic conditions. While self-report of
morbidity seems to be somewhat reliable and useful indi-
cator, the prevalence rates would differ when assessed
through self-report and bio-medical tests [16, 17]. As indi-
cated earlier, the true prevalence of chronic conditions is
likely to be greater than what we report in this study. In
terms of health-seeking behavior, we asked people which
health facility they went to for seeking care. Based on
ownership we classified these facilities into government
and private. Health seeking is a complex phenomenon
and people often move from government to private sector
and vice versa. People often seek care from both the
sectors for a single episode of care. For example, a person
might visit a government center and see a doctor there.
He/she then might visit private laboratory or pharmacy to
get diagnostic tests or medications respectively if that is
not available at that facility. What we capture in our study
is the facility where the primary consultation with doctor
happened. Finally, we compare the findings from a census
of the entire individual in KG Halli (n = 44154) with that
from a survey of a sample population (n = 5340). While
we surveyed adequate individuals in order to assess preva-
lence of chronic conditions in the same population (See
Methods), readers shall exercise caution while reading the
comparisons.
Conclusions
There is a high prevalence of self-reported chronic con-
ditions among residents of a poor urban neighborhood
in Bengaluru city. The majority of people with chronic
conditions seek care from private sector. Both the preva-
lence of self-reported chronic conditions and preference
for private sector increased over the last three years.
Many predictors of self-reported chronic conditions and
the health-seeking pattern remain same over the time.
There is need to pay urgent attention on improving
chronic conditions care for urban poor with a preferen-
tial focus on strengthening the government primary care
services.
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Frameworks can clarify concepts and improve understanding of underlying mechanisms in the domain of health systems research 
and strengthening. Many existing frameworks have a limited capacity to analyze interactions and equilibriums within a health 
system overlooking values as an underlying steering mechanism. This paper introduces the health system dynamics framework 
and demonstrates its application as a tool for analysis and modelling.  
The added value of this framework is: 1) consideration of different levels of a health system and tracing how interventions or 
events at one level influence other elements and other levels; 2) emphasizes the importance of values; 3) a central axis linking 
governance, human resources, service delivery and population, and 4) taking into account the key elements of complexity in 
analysis and strategy development. We urge  the analysis of individual health systems and meta-analysis, for a better 
understanding of their functioning and strengthening.  
Keywords: Health systems; health systems research; health systems strengthening; conceptual frameworks; complexity 
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Much more than clinical medicine, the domain of public health ( and health policy and systems as a part of 
it - is shaped by dynamic alliances between actors from scientific, policy and operational backgrounds as well as the 
public in the form of patient groups, consumer associations and other interest groups and actors from the private 
sector. This strong influence of stakeholders from different backgrounds, each with their own logic and paradigms, 
contributes to the perceived lack of clarity.  
The organization of health systems has long been considered more an operational problem and less a 
domain for research. This changed with the re-emerging attention for health systems strengthening and the demand 
of policy-makers for evidence to support their decisions. The scientific community has oriented itself towards health 
systems research, presently defining and developing the domain (Bennett et al. 2011;Gilson et al. 2011;Mills 
2011;Sheikh et al. 2011). The scope of relevant research questions, approaches and methods in this domain is vast, 
but a recurrent element in the way of thinking is to start from a conceptual framework to both frame and interpret 
empirical research. Health system strengthening, universal coverage and primary health care ( pivotal topics in the 
current health systems research domain ( are abstract and multi-interpretable concepts. Frameworks can thus indeed  
help in clarifying the concept and can in turn point to linkages to other concepts,  leading to a better understanding 
of underlying mechanisms, determinants of observed phenomena or a novel pathway to change.  
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A number of health systems frameworks have been published over the last decade. These have served 
different purposes, from describing or analyzing existing situations to being predictive or prescriptive. 
Comprehensive frameworks at the national level include the widely used World Health Organization (WHO) models 
(World Health Organization 2000;World Health Organization 2007;World Health Organization 2009), some of 
which were adapted for evaluation (World Health Organization 2008b) or participatory planning  (de Savigny and 
Adam, 2009). Other frameworks focus on specific )"  * ! !! !$ !    !
interface between different components (Atun et al. 2009;World Health Organization 2005;World Health 
Organization 2008a;World Health Organization 2010).11 (Shakarishvili et al. 2010) give a comprehensive and 
analytical overview of the differences in existing health system frameworks. 
Many of the existing frameworks have a limited capacity to analyze the interactions and equilibriums 
between different elements of a health system., Most, moreover, do not focus on values as important steering 
mechanisms for the behavior of people and thus for choices and processes in a health system. In response to these 
shortfalls, we developed a framework for description and analysis of health systems dynamics, which consists of ten 
elements focusing on system interactions (van Olmen et al. 2010b). This paper introduces the health system 
dynamics framework and illustrates how it has been applied in two cases of health systems research. The aim of our 
research is to explain this modelization and demonstrate how it can serve as a tool for analysis and modelling, in 
health systems research and practice. 
 
Developing the health system dynamics framework comprised of five stages, which partly ran in parallel: 
1) an historical analysis of the evolution of ideas about health systems; 2) a literature review of health systems and
frameworks for health system strengthening; 3) a series of three expert meetings at the Institute of Tropical
Medicine Antwerp assessing the impact value of literature through specialized perspectives and to elucidate
underlying operational values; 4) the drafting of a concept paper which was subject to internal and external peer
review; and 5) the application of the framework in assignments with M.sc. students and in field studies, some of
which were published or presented at scientific conferences (Boussery et al. 2011;Hôpitaux Universitaires de
Genève 2010;Van Damme et al. 2011b). 
 		
	
While the health system dynamics framework incorporates elements of existing frameworks, such as WHO 
building blocks (World Health Organization 2007), it goes further than most. First, it emphasizes that a health 
system should be geared towards outcomes and goals, but jointly adds that they are, and indeed should be, based on 
explicit choices of values and principles. Second, the framework considers some elements to be more important than 
others. We assert that the organization and delivery of health care services is the core of the central axis that includes 
leadership, governance as well as interaction with the population and other actors. This brings us to a framework 
consisting of ten elements and their dynamic interactions: 1) goals and outcomes; 2) values and principles; 3) service 
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		
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delivery; 4) the population; 5) the context; 6) leadership & governance; and 7-10) the organization of resources 
(finances; human resources; infrastructure and supplies; knowledge and information). 

 
   	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The dynamic dimension of this framework is essentially based upon the notion of complex adaptive 
systems (Paina et al. 2011). Health systems are in essence social systems, composed of many actors and 
organizations that interact with each other. Given the central role of actors and their interrelations, processes of 
communication, coordination and regulation often result as responses that are non-linear and, at best, hard to predict. 
Furthermore, interactions between elements take the shape of feedback loops and contribute to generative processes. 
These interactions lead to the emergence of temporary equilibriums. We would do well to note that health systems 
are also open systems, drawing and abstracting resources from their environment, but also responding to it. Finally, 
complex adaptive systems are path dependent: historical analysis can help elucidate how strategic choices are made 
when a health system needs to respond to opportunities and constraints. Using the Health System Dynamics 
framework to describe and analyze a health system calls for such elements to be taken into account as a logical 
necessity.  
We will now discuss the elements of the framework in greater detail, highlighting the central axis and 
interactions between the respective blocks.  
 	

Similarly to the WHO (World Health Organization 2000), we define outcomes as the direct results of the 
organization of health care delivery (e.g. universal coverage, quality of care and responsiveness), and goals as the 
expected impact in terms of improved health and social and financial protection. Attainment of such goals is not 
dependent on the health system alone, hence their place in the framework sooner orbit the health system. The 
integrated framework thus acknowledges that social, economic, political and other factors are major determinants of 
 %

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health and the well-being of people.  
Improved health and wellbeing is the first goal of any health system. The holistic definition of health as 
+&  !    $-, (Alma Ata 1978;World Health Organization 1946) has been widely 
accepted although in reality the definition is often narrowed down to th+   , ! "
and gauge. The increasing number of people with life-long conditions  has led to advocacy for a broader definition, 
$ $" ! ! "! ,     !& ! $! !   ! , 
integrity, equilibrium and sense of wellbeing (Huber et al. 2011).  
Financial protection refers to the economic consequences of disease and in practice signals arrangements 
for access to care of decent quality and for ensuring income and financial support in case of illness. The ability of a 
"!&, ! & !!!!on to its population is an important factor in creating trust towards 
the health system. Social protection goes further and addresses the vulnerability of people who have fallen ill 
through services for relief from deprivation thus tackling more structural causes of inequity and power imbalances 
(Michielsen et al. 2010).  
The definition of the goals and the choice for striking a particular balance between them reflect the interests 
and values of the actors at both central and local levels. This equilibrium is the result of power balances, reflecting 
domestic institutional arrangements as well as the influence of global, bilateral and other external actors. It is a key 
function of governance not only to make these different values and tensions explicit, but also to guarantee that 
accountability mechanisms are in place to ensure a fair decision-making process and to provide accounts of the 
choices made.  
The outcomes of a health system include access and coverage, which are important determinants in the 
utilization and actualization of health services. Access relates to how many people have access to a health facility or 
!" # !  !"  , !# !"!!  !&!!&
and geographical access. Coverage is used to determine the ratio of the population that benefits from a specific 
service or intervention, such as vaccination or health insurance. In its 2008 World Health Report on universal 
#  % !  ! &   )"#     !  specified package of health 
!  !!*$    ! !$!"!
having access) or height (relative part of cost that is covered by the package) (World Health Organization 2008a). 
The evaluation of access and utilization is, however, conceptually and methodologically difficult since there are no 
universally valid standards. 
Quality of care is a multi-dimensional concept. It is defined differently by users, funders, providers and 
managers. Definitions of quality of care and other health related interventions usually emphasize a mix of the 
following components: effectiveness; efficiency; safety; patient-centeredness; integrated care (including curative 
care, prevention and health promotion); timeliness and continuity (within and beyond a single episode of disease and 
beyond the boundaries of a health care organization) (Institute of Medicine 2001;Unger et al. 2003b;World Health 
Organization 2008a). We add the dimension of enablement or empowerment  $! !#" + "
!"!&,(Howie et al. 2000;van Olmen et al. 2010a).   
Responsiveness entails reacting effectively to the needs and demands of the population and its different 
subpopulations and vulnerable groups. The content of the minimum package of activities should be informed both 
by the burden of disease and by the perceived needs of the population. It is a function of governance weighing the 
technical arguments; perceived needs; existing values and principles, and to decide which trade-offs to make, taking 
into account the infrastructure, level of development and capacity of implementation. This definition surpasses the 
definition of the WHO in its WHR 2000, which focuses on the individual expectations of people versus the health 
care provider (World Health Organization 2000).  
 &
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Health systems are not mechanically engineered structures to deliver health care, but social institutions, 
shaped by values, and likewise emanating values through their structure, institutions and respective inter-personal 
relationships (Freedman 2005;Gilson 2003). These values and principles vary between societies and among actors. 
Their effects on the health system are thus channelled through power structures and relations within society where 
certain values relate to processes such as effectiveness, efficiency and sustainability. Values such as solidarity, 
equity and autonomy reflect aspirations or ideological convictions. The latter include positioning on issues:  a 
cosmopolitan versus a national paradigm of social justice for example, or a vision of health as an economic versus a 
social good (Evans et al. 1990;Roberts et al. 2004b). Since the pursuit of values may have opposing effects and since 
actors may indeed value outcomes and aims differently on the basis of their own set of values, tensions are likely to 
arise.  
Many low- and middle-income countries (LMIC) face the tension of choosing between priorities for the 
short term and broader objectives on the longer term. Focused approaches can contribute to rapid results in 
particular fields, such as the decrease in the burden of malaria, but this often has the opportunity cost of neglecting 
mid- and long-term cross-cutting strategies in the health system (Richard et al. 2011). Priority-setting thus faces the 
challenge of choosing between options with different goals that emphasise different values. Whichever tensions and 
values at stake, their relative weight is unique to each context and paramount in the determination of priorities and 
processes within the health system. An essential function of health system governance is therefore to seek a balance, 
taking into account the values and principles of actors in the system through a process of negotiation on the basis of 
fair processes, whilst (1) being accountable to the ultimate beneficiary ( the population ( and, (2) minimizing 
harmful effects, especially for the most vulnerable groups. These choices ideally occur in-country, at the appropriate 
level ( central or more decentralized( depending on the type of choice and the institutional arrangements therein 
articulated.  
 	
Because health systems are essentially open systems, they are shaped and influenced by wider societal 
change. This means that every country has a health system that reflects its political decision-making and historical 
evolution (Riley 2008). It also implies a constant need for response to new developments and transitions, such as an 
ever-evolving disease burden composition; new technologies; changing expectations of patients and providers; 
increased availability of information and the changing roles of the state in the health and social sectors. 
An analysis of the national context encompasses a governance analysis covering recent evolutions in the 
domestic political regime (including regulatory system); institutional arrangements (relations state, private sector 
and civil society organizations); the organization of the public sector (public sector reform including 
decentralization) and public financial management. The policy context of a health system at each level cannot be 
analysed in isolation( local, national, regional and global ( as each of these levels dovetails others through power 
configurations and dynamics. Global financial and economic regimes and policies have an important influence on 
national policies in LIC. Many global and national actors interact directly with local health service and program 
managers, politicians and other stakeholders.  
Above, we referred to the crucial influence of wider social determinants on health system outcomes and 
goals. There has, for instance, been a longstanding recognition of the influence of water and sanitation on the burden 
of infectious diseases and of good education as a determinant for maternal and child health. Furthermore, the 
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framework of the Commission on Social Determinants and Health points to the broad impact of social and economic 
policies on health and social protection and its distribution in the population (World Health Organization 2008c). 
Analysis of health care organization for non-communicable diseases points to the large role of the private sector, 
especially the pharmaceutical, tobacco and food industry, in shaping the environment and the concordant behavior 
of people (Labonte et al. 2011).  
 
	

Health service delivery is the process through which providers, health facilities, programmes and policies 
are coordinated and implemented so as to reach the goals of the health system. It relates to services and activities 
with the primary purpose to improve health and includes primary prevention; secondary prevention; curative care 
and rehabilitation (Marchal et al. 2011). This means that a wide set of activities needs to be organised, from focused 
activities to general services. There are several ways to classify the delivery of this wide range of activities and 
services. Criteria include: the focus on individuals/families or on the total population (Boussery et al. 2011); the 
need for permanent availability or the possibility for intermittent scheduling (Van Damme et al. 2011a) or the extent 
to which services are transaction-intensive, discretionary and subject to information asymmetry (World Bank 
2004a).  
Scarcity of resources and the respective need for rationing requires prioritization of interventions. In 
!!#& !#! ! +", !! !#!  #&
platform is informed by intervention-related characteristics (such as the possibility to standardize and delegate 
activities or the added value of bundling); the capacity of the health service supposed to implement the 
interventions; the capacity of the health system steward to coordinate actors and give managerial support, contextual 
factors (e.g. disease burden, regulation capacity) and the historical evolutions (path-dependency) (Unger et al. 
2003a).  
Service providers can be categorized as private or public; for-profit or not(for-profit; formal or informal; 
professional or non-professional; allopathic or traditional; remunerated or voluntary. In practice, hybrid forms exist 
and boundaries are often blurred. In most health systems, providers indeed constitute a complex mix (often referred 
!   +%  +" !, !  & !  !&     "!    '!  !& " !
personal initiative or spontaneous evolution or forces in the wider context (Meessen et al. 2011; Nishtar 2010). We 
believe that at the local level, health providers should operate within an integrated health system where there are no 
gaps in access, where composing tiers operate complementarily rather than competing and where there is an optimal 
flow of patients and information so that the patient is helped at the most appropriate level (Unger et al. 1995). The 
first-line health and social services are at the core of this system (World Health Organization 2008a), supported by 
an effective second level (including hospitals). Integrated systems require good coordination of all involved actors, 
which, given the pluralistic nature of most systems, is all the more essential (Bloom et al. 2001).  
People seek to improve their health in many ways. Health seeking behaviour is diversified, based upon 
pragmatic and eclectic decisions, not only influenced by physical, financial and socio-cultural factors, but also by 
the accessibility, scope of services and the reputation of, and trust in, a provider or facility. This also involves self-
referral and discontinuation of treatment. Mutual trust between health providers and the population and patients is a 
determinant as well as a consequence of the quality of care (Berlan et al. 2011). Trust of patients is influenced by the 
perceived fairness and behaviour and respect of individual providers, but likewise by the institutional set-up of care 
and by peoples experiences with public services in general (Gilson et al. 2005). 
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The population is involved in the health system as patients or customers, but also as citizens having rights 
and obligations and as funders or even suppliers of care (Frenk 2010). There has been increasing attention for people 
as producers of health and health care, with attention for the (spontaneous) activities of individuals and the 
collective action of groups in the community such as self-help groups; patient organizations; peer-groups and 
informal caregivers. 
The concept of participation includes a wide variety of approaches on a scale of increasing empowerment, 
from mobilizing people to contribute inputs, over common decision-making processes, to increased capacity and to 
autonomously recognizing and acting upon situations (Rifkin 2003). Empowerment at the individual and community 
level is widely recognized as an important goal, because it contributes to reducing inequities and bringing about 
desired social change (Gilson et al. 2007). At the community level, a strong community voice in relations with other 
actors in the health system, especially when priorities are set, is important. Empowerment implies the transformation 
of power relations that is likely to elicit resistance (van Olmen et al. 2010a). Empowerment of people, both at the 
individual and community level, calls for different approaches both at the supply and demand side that improve 
opportunities for voice (Perez et al. 2009), and also in the fair processes of decision-making to ensure that voices are 
heard and taken into account.  
 " # ,#" !  !! people seeking health care. Examples of 
mechanisms influencing the demand for health service and health seeking behavior are the development of financial 
incentives (or barriers); voucher schemes and awareness campaigns about health risks or information about provider 
characteristics (Berlan et al. 2011;Peters et al. 2008). Some of these may provide leverage for improving the 
accountability of health providers towards service users. 
 		
Governance entails policy guidance to the whole health system; coordination of actors and regulation of 
different functions; levels and actors in the system; optimal allocation of resources and ensuring accountability 
towards the population and all stakeholders.  
Government actors have a central role in the steering of the health system, since they have a public 
mandate. Ensuring the protection of citizens against ill health and its social and financial consequences is an 
important element of their legitimacy as public servants. Government should play a mediating role between all 
stakeholders to promote equity, efficiency and sustainability and to ensure the public finality of the health system. In 
!$# !!!, $  !""!& !"! #  (Reich 2002). Agreements with 
!! '!       ! " ! !!,  "!& !   -economic 
policies and this may subsequently impose limits on its role in the delivery of health services. Decentralization 
processes within States devolve responsibilities for the delivery of health services from central to local government 
structures. As a result, a variety of players, including market and civil society actors, politicians, professional 
organizations and cooperative structures, have an influence on governance.  
The increased role of stakeholders at all levels and in different functions demands strong capacity in the 
ministry of health, its decentralized structures and local governments to take leadership and to steer pluralistic and 
fragmented systems into a satisfactory balance. It entails strategic vision, technical knowledge and information, 
consensus-building and negotiation skills, as well as the capacity to consider values and principles, but also the 
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ability to ensure effective participation and involvement of multiple stakeholders through transparent and fair 
processes. Furthermore, such involvement and linkage between different levels within the State and the health 
system is essential to facilitate the bottom-up influencing of policy-making and the implementation of policies.  
Regulation is a major instrument to govern the health sector and includes rules, laws, guidelines and their 
enforcement, as well as professional and ethical rules and norms, and any kind of incentives acting upon actors 
(Mills et al. 2006). Lack of monitoring, insufficient knowledge and resources, diverging priorities and insufficient 
political commitment may cause gaps between the rules and their enforcement. The changing role of the State and 
the proliferation of actors have increased the importance of coordination as a governance tool. This implies the 
involvement of all stakeholders in discussion, decision-making and implementation. Again, it is up to State actors 
with a public mandate at central and peripheral levels to take the lead in creating and maintaining coordination 
mechanisms. At the decentralized level - !+ !!,&
	- there is an important coordinating role for the 
teams heading that system. They are expected to organize the health services and health care on their territory in an 
efficient and effective manner, in line with national health policies but also to take into account the specific local 
needs and demands, coordinating with local authorities.  
 +  ,  "!!&   !   # ! 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  $ 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   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decisions or actions (Brinkerhoff 2003). In the health system, the obligation of accountability is situated at all levels, 
from provider-patient interaction, over the organizational meso-level to the relation of the ministry of health with 
government and the population. Accountability is a two-way relationship in which organizations are responsible but 
also held accountable by the users and the public at large (World Bank 2004b). This is greatly determined by general 
institutional arrangements of the State, such as the presence of the free press; transparency of decision-making and 
availability of information; the involvement of civil society and population representatives, and the level of 
corruption.  
At operational facility level, various mechanisms for accountability have been used to varying degrees of 
success (Rifkin 2001). Recurrent problems in ensuring the accountability between health facilities and their users are 
caused by power differentials and information asymmetry, which hinder the capacity of populations to monitor 
providers, participate in decisions and, in general, claim their rights. 
 	


Financing 
Financing involves the acquisition, pooling and allocation of financial resources in such a way that it effectively 
contributes to attaining the desired goals and outcomes. In essence, health financing needs to ensure access to services while 
protecting people against catastrophic health expenditure (World Health Organization 2008b). Health care financing modalities 
have a direct bearing on equity, efficiency and sustainability. The Commission on Macroeconomics and Health estimates the cost 
of a core package of activities at around US$40 per person per year, although analysis of health system performance shows that a 
number of countries are able to perform well with less (Riley 2008). Since health financing always involves rationing, the 
decisions on priority-setting and allocation of resources have great implications, especially when resources run scarce (Palmer et 
al. 2004;Roberts et al. 2004a). The prime responsibility for revenue collection is located at the national level, because this is 
linked with government accountability to the population. There is, however, a strong plea for global social responsibility and for 
longstanding commitment of the international community to contribute to the health financing of the basic package for those 
countries too poor to raise sufficient funds internally (Ooms et al. 2009).  
The way in which different health services are financed and how providers are paid, directly influences the type of 
services being delivered and how they are delivered. In the present reality with increased fragmentation in the health care 
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delivery and (donor and domestic) funder landscapes, there are many hybrid forms of input and output-based funding. Over the 
last 30 years, the role of market mechanisms, both formal and informal, has been increasing. This resulted in fee-for-service 
becoming a dominant payment modality. In such an environment, the government has an important role to correct market failures 
and to redistribute resources among the population so that health care is accessible to all according to need. For many poor 
 !   !!!  #   " +! !!#&,    &ment by 
taxation, health insurance or a combination of both. Mechanisms to raise funds should contribute to equity and solidarity, and 
thus preferably involve progressive collection mechanisms. These principles make user fees the least desirable option, since they 
are regressive, limit access to care and provide no financial risk protection. If user fees exist, there should be effective 
arrangements for the protection of the poor.  
Human resources 
The transaction intensity of many health services makes professional staff one of the scarcest resources in 
many health systems. The health workforce can only meaningfully contribute to the performance of the HS if health 
workers are available, competent and performing up to standard. A comprehensive health workforce policy 
integrates planning and organization of training, recruitment, remuneration and deployment, adjusted to the evolving 
models of health care delivery, workloads and the evolution of the workforce (Marchal et al. 2003;Narasimhan et al. 
2004). To create an enabling environment, human resource management ideally consists of a package of practices 
and strategies that balance financial and non-financial incentives with control measures and regulation, and maintain 
public-oriented values and ethics (Marchal et al. 2010). The wide array of health service organizations, each with 
different staff incentive structures, leads to big differences in staff availability, skill mix and capacities across sub-
systems and between rural and urban areas. It is one of the functions of governance to regulate incentives, so as to 
reduce imbalances and tensions (Kalk 2011;Meessen et al. 2011c;Unger et al. 2008).  
Infrastructure and supply of pharmaceuticals, technologies and goods 
Developing the infrastructure of a health system means assuring that there are enough health facilities 
within proper reach of the population, which are equipped, maintained and adapted to the specifics needs of those 
making use of it. 
Essential medicines are a crucial commodity in any health system. Many LICs face problems in terms of 
poor availability and supply, poor quality, poor financial or geographical access, and the poor prescription and use 
of drugs. The oligopolies of big pharmaceutical companies, the lack of quality-assured sources and strong 
information asymmetries at different levels in the supply chain contribute to these problems. Globalization has 
moved the production of essential medicines from developed countries in less strongly regulated environments and 
the assessments of the manufacturing sites and the traceability of these products can be difficult.  
Ensuring quality throughout the whole supply chain requires the identification of reliable producers, 
procurers and suppliers. In practice, this is often not the case. Currently, the WHO pre-qualification system only 
includes very few categories of drugs (Caudron et al. 2008). Drug regulating authorities in most LICs have too few 
resources to execute the necessary regulatory oversight to ensure quality, (Laing et al. 2001;World Health 
Organization.Regional Office for Africa 2009). In many countries, the central supply systems aggregating orders at 
different levels are vulnerable for hick-ups at different levels, affecting the functioning of the total chain.  
Ensuring financial access to quality essential medicines entails adequate information on quality and prices, 
comprehension of international trade agreements and the capacity to negotiate prices and mark-ups in the national 
distribution system.  
Essential medicines list and treatment guidelines are important steps in promoting the rational prescription 
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and use of medicines, which should be complemented by systems of control and support of provider behavior and 
increasing awareness on both the correct use and risk of irrational use. 
Information & knowledge 
Information and knowledge is needed for monitoring, evaluation and research, clinical decision-making, 
organizational management and planning, analysis of health trends and communication. The priority of routine 
information systems should be to develop and maintain their potential to contribute to sound decision-making, 
limiting the collection to data that are necessary for that purpose. Knowledge and information should flow optimally 
in all directions on a need-to-know basis, vertically and horizontally, so that the on-going processes of practice, 
education and research can feed into each other.  
Other ways to generate and collect knowledge include surveillance, population census, civil registration, 
and research. Different types of knowledge are needed at policy, management or clinical level. This is reflected in a 
wide range of methods, from large-scale research focusing on effectiveness and impact to action research trying to 
improve existing practice (Peters et al. 2010). The processing of knowledge and information is greatly helped by 
developments in technology. New communication and information technology has a great potential to ease the 
processing, accessibility and use of information, both at system level and at individual patient record level.  
Knowledge and understanding is supposed to inform decisions and actions. For this to be effective, 
knowledge and understanding must  be shared in all directions, between people at different levels and at similar 
levels (Parkhurst et al. 2010). In reality however, knowledge management, planning and implementation (practice) 
are often located at different persons or structures, making the diffusion problematic. Networks and communities of 
practice with people from different levels, domains (research, policy, management and operations) and contexts can 
stimulate the exchange of knowledge, thereby reducing barriers to implementation. A comprehensive knowledge 
strategy covers all levels of the knowledge-value chain and fosters optimal collaboration between all knowledge 
holders (Meessen et al. 2011b).  
 	
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In the following two cases, we demonstrate how the health system dynamics model can be applied. 
Case 1: the uncontrolled creation of medical schools in the DR Congo  
Until 1990, there were only three medical schools in the whole Democratic Republic of Congo. Since then, 
there has been a boom of the supply side in the health and education sectors as a result of the economic liberalization 
policies instituted by the government. The ministries of health and education did not have substantial influence in 
regulation (e.g. of quality), coordination of involved organizations, or in the financing mechanisms. The first effect 
was an explosive increase in private medical schools that attracted huge numbers of students while often lacking 
adequate teaching facilities. In Katanga province (7.5 million people), there are three universities, one of which has 
six decentralized branches at other locations. The number of graduates has increased exponentially. Initially, new 
graduates were absorbed by health facilities. This soon stopped and those not hired by the government often entered 
the private sector, which boomed subsequently (Chenge et al. 2010a). Another consequence was that to cover staff 
cost, both public and private health facilities raised their prices. Utilization rates of many health facilities are low to 
very low. An evaluation of the medical care shows an increase in medical prescriptions, often without a rational 
basis (Chenge et al. 2010b). 
This case illustrates how a policy of liberating the market for medical education can increase the number of 
health workers and health care facilities. However, if the aspect of quality control is neglected, then the competences 
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of these health workers, their distribution and the skill mix are easily distorted and thus the quality and efficiency of 
health care delivery jeopardized. In this particular case, the number of human resources has grown as a consequence 
of this policy, but the funding of the health system has not. The lack of accompanying measures, such as financing 
systems to employ newly graduate doctors in the public system, pushed them to the private sector in a non-regulated 
manner. Similarly, the unregulated increase of private facilities and the resulting increase of total supply do not 
improve access to qualitative and affordable care, and may even lead to crowding out of public facilities and to 
increasingly provider induced demand.  
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Case 2: Delivery of chronic disease care in a local health system in India  
The second case is situated in India, which is undergoing an epidemiologic transition with chronic diseases 
becoming the leading cause of death and suffering (Reddy et al. 2005). The health systems dynamics framework was 
used to analyze the delivery of chronic disease care within the local health system of a poor urban district with 
almost 45 000 inhabitants in Bangalore, Kadugondanahalli (KG Halli). The district is changing due to urbanization 
and internal migration, resulting in big social, cultural and economic challenges, such as large numbers of people 
with few means and no residence, with poor access to welfare and healthcare services. Big infrastructural projects 
lead to displacement of health facilities to other areas. Urbanization in itself contributes to a rise in chronic 
conditions (Beaglehole et al. 2003). In this turbulent environment, it is difficult for the government to provide 
services for a rapidly growing population and to have an adequate overview of transitions and the spontaneous 
evolution of the markets such as health care.  
Leadership & Governance
Lack of clear policies on human resources 
and on service delivery organisation, no 
regulation of quality assurance in medical/
education sector, little co-ordination 
between private & public actors
Service delivery
Mostly formal modern health care 
delivery, on private-for-profit basis, 
expensive and of low quality; increasing 
role of self-care and traditional medicine 
Values & principles
Outcomes:
* Decreased quality of care
Goals:
* Low health status
* Very low social & financial 
protection
Population
People turn away from formal modern health service
Resources
Context
Liberalisation of the education sector, weak role of 
the state, poverty, individual surviving strategies 
HEALTH SYSTEM
Knowledge 
& 
Information 
Human resources: 
uncontrolled creation & 
activity of medical schools 
leading to plethora of lowly 
qualified medical staff
 Finances: lack of 
public funding to 
employ staff in public 
sector
Infrastructure & 
supplies
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The healthcare delivery system in this district is pluralistic, including government and private providers, 
practicing different healing traditions. The government and private subsector function more or less autonomously. 
The government has neither administrative oversight nor a strong regulating authority over the private subsector. 
Also at the operational level, there is very little collaboration between providers of both subsectors, with a lack of 
systems to organize referrals and the sharing of information. Most people with chronic diseases (80%) use private 
health care services, either first line providers or hospitals. The private subsector has more resources in terms of 
trained personnel, laboratory diagnostics and pharmaceutical supplies, but it charges clients on a fee-for-service 
basis. Out-of-pocket health care expenditure is high, whereby up to a quarter of households faces catastrophic 
expenditure levels. There is very little attention for continuity of care and risk monitoring, except for people living 
with tuberculosis and AIDS. If there is a coverage plan considering access to health care facilities, it is not balanced 
(facilities being hard to reach) and not comprehensive (private providers not taken into account).  
The health systems dynamics framework allows to organize the observations that came from field research 
and facilitates identification of problems at different levels in the chain (Bhojani et al. 2011). 
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Our review of existing frameworks revealed limitations in terms of analysis of the interactions and mutual 
relationships between the different elements of a health system and the absence of discussion of values as an 
important steering mechanism for the behavior of people and thus for choices and processes in a health system. With 
the framework presented in this paper, we attempt to address those limitations, thereby bridging gaps in knowledge 
and practice. Our framework, consisting of ten elements and their interactions, facilitates a comprehensive analytical 
view on a health system, its composing parts and its functioning at national, meso- or micro-level.  
We believe that the added value of our framework lies, firstly, in the way it stimulates the researcher to take 
into account the different levels of a health system: the patient-provider interactions; the organization of individual 
health facilities; the local networks of health facilities and the interaction between these operational services and the 
central level. It also allows mapping the relevant global actors and their influence on the health system. In other 
words, the framework allows us to scale how interventions or events at one level influence other elements and 
levels. Secondly, the model emphasizes the role and importance of values. It can easily be used to describe the 
actual status of any given health system, but can also be loaded with normative values (as presented in this paper) 
and thus be utilized to assess whether a health system is in effect attaining the goals and aims it proclaims . Thirdly, 
a major difference with other frameworks is the role we assign to the central axis of our framework that links 
governance, human resources, service delivery and population. Health systems fail if this backbone is neither strong 
nor cohesively structured and health system strengthening fails if it does not ensure that this backbone is well 
developed. Fourthly, our framework builds upon the notion of the HS as a complex adaptive system and encourages 
the user to take into account the key elements of complexity in the analysis of the performance of health systems and 
the development of strategies for improvement. 
This framework does not produce a classification of health systems. The existing attempts of typologies are 
based on characteristics such as the level of income of a country; its institutional financial arrangements; the 
availability of human resources; the service delivery patterns and the health status of the population. Most 
classifications are without clear relation to performance and thus rendering the construction of predictive and/or 
prescriptive frameworks difficult (McPake et al. 2009;Paris et al. 2010;Riley 2008). Nevertheless, the links between 
the different elements in our framework help to understand the relationships between certain health system 
characteristics and to compare the outcomes or ways of organizing elements in different health systems. In order to 
facilitate decision-making and induce change, the development of strategic and operational frameworks that help to 
decide what to do, how to do, and what results to expect has been advocated (Reich et al. 2009). A universal 
framework for such purpose risks to be too generic (Shakarishvili et al. 2010). We therefore plead for the analysis of 
health systems with frameworks like ours, followed by the meta-analysis of these applications. 
Our framework does not aim to provide a uniform or definite model. Instead, it is flexible and can be 
adapted to the purpose of any particular analysis or planning exercise. Health systems research is a domain in which 
actors may struggle to find a balance between understanding and acting, or to combine knowing with doing. 
Although the core part of this paper deals with the understanding, we feel that it would be incomplete without 
spending a few words on what is meant by health systems strengthening and the processes to follow. The roots of 
our framework in notions of complexity point to the fact that strengthening a health system entails a change in 
equilibriums, and that reactions will occur as actors recalibrate their actions. It points to the need to understand the 
history of the system and its actors, and the linkages between these actors. Since intervening in health systems may 
change power interests, effective and lasting health system strengthening efforts are best done in a manner 
acceptable to most stakeholders. Inclusive decision-making is difficult but may increase the chances of aligning all 
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actors, including the donor agencies and external actors, towards the overall goals and values. Interventions that 
mainly consist of increasing the inflow of resources are likely to work only if the health system has the capacity to 
transform these resources into (structural) positive changes (Potter et al. 2004). Health systems strengthening thus 
requires sound processes that are well maintained over a continuum in time and the creation of structures that ensure 
the institutionalization of these processes, while there are mechanisms to learn and adapt to transitions in the context 
(Keugoung et al. 2011;Marchal et al. 2011).  
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Introduction
India is urbanizing at a rapid pace. Moreover, a quarter of
the urban population lives in slum areas [1]. Unfavorable
social determinants in health and huge inequities in access
to healthcare within urban India leave the urban poor with
dismal health indicators [2]. The burden from chronic dis-
eases is also on rise in India, disproportionately so for
urban population, and is now the leading cause of deaths
[3,4]. India is leading the diabetes epidemic in the world
[5]. In urban south India, diabetes prevalence is on a rapid
rise (from 5% in 1984 to 13.9% in 2000) [6].
There has been a growing concern among public health
researchers/programmers regarding the neglect of urban
poor in governments’ health policies/programs [7,8]. The
government health services remain primarily oriented
towards management of acute episodes [9]. In this study,
we analyze a local health system in Bangalore’s KG Halli
neighborhood, identify the main challenges in organizing
the quality diabetes care, and discuss the way forward. KG
Halli has a population of over 44,500 with one notified
slum area. The median per-capita income is INR 2200/
month.
Methods
KG Halli is the field site of the Urban Health Action
Research Project (UHARP) designed and implemented by
the Institute of Public Health (IPH). Its purpose is to
enhance access to quality healthcare for the KG Halli
residents.
We used the data collected over a period of almost
four years (2009-2012) through following tools:
(1) A census covering 9,299 households with a
response rate of 98.5% in KG Halli using a structured
questionnaire collecting data about socio-demographic
factors, self-reported illnesses, healthcare seeking beha-
vior and expenditure;
(2) Audio recordings of six of the periodic meetings of
healthcare providers in KG Halli, facilitated under the
UHARP;
(3) Field notes from UHARP researchers; and
(4) In-depth interviews with eight diabetes patients
(sampled purposively to capture diverse experiences of
healthcare seeking and living with diabetes), and semi-
structured interviews with 14 healthcare providers, staff
from two pharmacies and two laboratories in KG Halli
(to understand organization of diabetes care, challenges
and suggestions for improving diabetes care).
For the survey, interviews, and meetings, an informed
consent was obtained prior to collecting data. We used
the health system dynamics framework developed by Van
Olmen et al [10] as analytical framework to structure our
findings. Quantitative data were analyzed using STATA
while thematic analysis was done for qualitative data.
Results
Mixed healthcare provision
Of the two government facilities in the area, the Com-
munity Health Center (CHC), run by the state govern-
ment, provides care for diabetes. In the private sector,
there are at least 18 doctor clinics, four hospitals, three
laboratories, and many pharmacies. These clinics are
staffed by general practitioners (GPs) who reported their
training being in various medical systems; modern medi-
cine (four), unani (eight), ayurveda (four), homeopathy
(one) and others.
Stewardship/regulation
There is a lack of administrative and operational integra-
tion across providers. Only two of the private providers
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were aware of and registered under the Karnataka Private
Medical Establishment Act (KPMEA), a mandatory
mechanism to ensure minimum quality in private health-
care provision. All GPs, except for three who were not
trained in modern medicine, were practicing modern
medicine. None of the providers interviewed were aware
of the standard treatment guidelines for diabetes devel-
oped at national level. Both interviewees who were mana-
ging private pharmacies were untrained pharmacists.
Pharmacies and laboratories interviewed reported the
practice of kickbacks (10 to 25% of investigation or medi-
cation costs) given by them (and other laboratories/phar-
macies) to most GPs in the area.
Human-resource/technology/infrastructure
Medical specialists were available with prior appointment
in hospitals. The CHC, which is supposed to provide spe-
cialist care, neither had specialist services nor offered
laboratory investigations for diabetes. Other factors
affecting diabetes care at CHC included the frequent
stock-outs of diabetes medicines and the limited avail-
ability of medical doctors due to frequent deputations
and/or turnover. For primary care on an outpatient basis,
only five GPs followed some form of medical record sys-
tem aimed at organizing clinical information over the
time. Most GPs prescribed branded medicines and
reported negative perceptions of generic medicines (‘not
safe’, ‘not as effective as branded medicines’). Though
generic medicines were available at some of the private
pharmacies, the cost was comparable to that of branded
medicines.
Finances
Over 85% of diabetes patients sought care form private
providers that operate on fee-for-service basis. 72% of dia-
betes patients incurred out-of-pocket (OOP) expenditure
for outpatient care and of those 22% spent over 10% of
their family income on diabetes care. In 3.3% of the epi-
sodes, families resorted to borrowing money and/or selling
assets.
People’s participation in the health system was limited to
exercising choice in selecting providers, self-care/medica-
tion, and funding the system. Public and private orienta-
tion to healthcare delivery coexisted with dominance of
the latter one.
Discussion
Some of the challenges highlighted in this paper (e.g.,
availability of human resource/medicines/laboratory
within government sector) are not unique to KG Halli,
but affects the government system as a whole. The
National Rural Health Mission launched in 2005, aims to
address these challenges. Unfortunately, the National
Urban Health Mission, an initiative similar to its rural
counterpart for urban areas, has remained in draft stage
since 2010.
Considering the dominant presence and utilization by
diabetes patients of poorly regulated private providers,
there is need to enhance the implementation of the exist-
ing regulatory mechanisms e.g. KPMAE. In a pluralistic
medical system like the one in KG Halli, there is need for
some sort of steering mechanism that enhances coordi-
nation across health providers and directs the system
towards a common goal. The UHARP has been facilitat-
ing actions in this direction with some positive outputs
including enhanced coordination and collaboration
across the providers in addressing local health issues.
High OOP spending and related impoverishment
implies the need for financial protection mechanisms.
Expanding the coverage of existing schemes (like Rastriya
Swasthya Bima Yojana) to include urban poor, as well as
the service package to include outpatient care for chronic
conditions might significantly reduce OOP payments.
Motivating providers to prescribe generic medicines
through various mechanisms (e.g. incentivizing, changing
the perceptions about generic medicines through effec-
tive knowledge dissemination) and making generic medi-
cines available at low prices are other ways of reducing
OOP spending. Karnataka government has recently
implemented a pilot making generic medicines available
at low prices at selected tertiary government hospitals.
Expansion of such schemes and making outlets within
the community would be a positive step.
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total of 21 districts in East Nusatenggara which see one outcome
of health system performance on accessibility. Mixed methods
were used to collect data including document review, observations
and review of routine health information.
RESULTS The complimentary approach which focus the HR
development on quantity and quality has shown a positive result
with 33% of first line facilities have an appropriate staff according
to local standard. After a series of training and regular evaluation,
a post training evaluation report shown an average percentage of
staff who is competence on basic maternity skills is 43–67%.
Preference of mother in using a midwife for basic maternity service
has increase to 72.5% (from 36.5% in 2007). Province wide
facility birth in 2010 is 24.2%, while facility birth on the
supported area has reach 87%.
CONCLUSIONS Place for maternal and newborn death are still
dominated by non facility based. Ensuring the availability of key
health human resources at the first line level, could increase the
confident and acceptability by community. But with the high
demand of midwives from East Timor, there is a need for proper
HR planning to ensure a longer retention.
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Lessons learned from an organisation-wide policy change
within an international non-governmental organisation:
process and issues linked to the removal of user fees within
msf supported health services
M. M. Philips, F. Ponsar and S. Gerard
Me´decins Sans Frontie`res, Brussels, Belgium
INTRODUCTION With its main focus on crisis, Me´decins Sans
Frontie`res (MSF) intervenes also in situations of post-conflict or
extreme health gaps, with 60% in Sub Saharan Africa. In 2003
MSF adopted a policy change, committing to provide care without
requiring patient payments. The experience of how to conduct a
fundamental and organisation-wide policy change on user fees can
be of use to other international organisations.
METHODS AND MATERIALS A description of the process of policy
change is made, with identification of key elements and moments,
organisational changes required, operational consequences and
impact on interventions and health status. During the eighties and
nineties, co-payment was accepted in most public health services
supported by MSF, if certain pre-conditions and implementation
modalities to assure equitable access were present. Following
increasing problem reporting in terms of accessibility, affordability
and perverse effects on quality of care, a policy change was
formalised in 2003. This policy paper stated the abolition of direct
patient payments in all MSF supported health care.
RESULTS The following tools proved useful in the process: (i)
Systematic review of accessibility situation in MSF supported
health services to obtain an objective measure of the degree of
problems; (ii) Practical support during implementation in terms of
organisation and planning of additional resources; also monitoring
tools were provided; (iii) Intensive briefings and discussions to
obtain organisational buy in at all levels; (iv) At project and
country level argumentation briefs and scientific literature were
provided for use with health authorities and other organisations.
Lessons learned from the process: (i) Population based measure-
ment of access was key to obtaining a realistic perspective of
access, as only way to measure non-use of available health services.
The usual classification based on crisis situation showed its
limitations. Post-conflict contexts showed prolonged high mortal-
ity and financial access problems, but so called ‘stable’ areas,
without any history of conflict – showed equally bad under five
mortality indicators; (ii) Many assessments focus on affordability
of care in terms of willingness to pay or avoiding catastrophic
health expenses. MSF’s experience showed the importance of
exclusion/deterrence from utilisation and the important financial
obstacles linked to relatively small fees for primary health care; (iii)
Increased utilisation rates allowed better assessment of the real
disease burden in the community; (iv) Several population assess-
ments post-abolition of user fees, show a significant reduction in
general and child mortality.
CONCLUSIONS For international organisations that support existing
public health services, assurance of financial access is crucial, as it
is key to reach those people most in need of care. Without this,
additional resources mobilised by or through the organisation, are
trapped in inaccessible health facilities, channelled to the better
off. For reasons of medical quality, effectiveness at population
level and accountability, abolition of user fees is an important
policy decision for international health organisations.
4.3-029
Reorganization of provincial level of health system in North
Kivu and oriental Kasaı¨, democratic Republic of Congo
J.-B. Kahindo, M. Bonami, E. Godelet, G. Fonteyne, A. Wodon and C. Schirvel
CEMUBAC, Brussels, Belgium
INTRODUCTION In the framework of implementation of health
system straightening in DR Congo, and in a context of
decentralization dictated by the National Constitution, reflexion
work has been initiated based on essentials functions of health
system’s provincial level in two different provinces in the country.
METHODS Two years multidisciplinary action research led in four
steps: (i) socio-anthropologic investigation on plans put in place in
health provincial division (HPD); (ii) reflexion and analysis
workshop around specific plans; (iii) joint elaboration (experts and
HPD) of a new organization chart based on four specific
professions; and (iv) definition of this four professions (contains
and organization).
RESULTS This action research gave rise to function plans put in
place by HPD in order to develop a more participative manage-
ment and to compensate for the weakness of structural organiza-
tion. Experts backed HPD for the implementation of a new
structure likely to institutionalize this new participative manage-
ment. The latter is based on four professions: (i) health district
support; (ii) control and inspection; (iii) information, commu-
nication and research and (iv) management. HPD and experts
drew up profession definition, competences description. Results
were presented at national level and have been integrated in the
new health development plan.
CONCLUSIONS Apart concrete result obtained, additionally, adopted
approach – focused on apprenticeship and organizational devel-
opment – has contributed to dynamize provincial level essentials
functions. Two major challenges have to be taken up: (i) support
HPD transformation from actual situation to the new model and
(ii) spread this new model to the others provinces, according to the
same participative approach, successful condition to adjust the
organization chart at the context.
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Health systems obstacles in the delivery of quality care to
people with chronic diseases (PWCD): a case study from
urban India
U. Bhojani1, B. S. Thriveni1, R. Devadasan1, M. S. Munegowda1, C.
AnthonyAmma1, W. Soors2, N. Devadasan1, B. Criel2 and P. Kolsteren2
1Institute of Public Health, Bengaluru, India; 2Institute of Tropical
Medicine, Antwerp, Belgium
INTRODUCTION India is undergoing a rapid epidemiologic transition
with chronic diseases now constituting a leading cause of death
and suffering. Delivering an appropriate response to this rising
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burden implies health systems strengthening. We analysed the
structure and functioning of the Local Health System (LHS) in the
poor urban neighbourhood of KG Halli (Bangalore) in order to
identify its principal weaknesses in providing quality care to
PWCD.
METHODS We applied the health-system analysis framework
developed by Van Olmen et al. to the situation of KG Halli using
data generated over a period of 2 years through (i) a household
census (n = 9299, response rate = 98.5%) using a questionnaire on
socio-demographic characteristics, illness profile, health seeking
behaviour, and healthcare expenditure; (ii) mapping and inter-
viewing healthcare providers (n = 24); and (iii) observational field-
notes. Document analysis and STATA were used to analyse data.
RESULTS The KG Halli LHS faces poor operational and adminis-
trative integration across public and private healthcare providers.
Most resources including trained personnel, laboratory and
pharmacy support lie in a poorly regulated private sector that
cares-on a fee-for-service basis – for more than 80% of PWCD.
Lack of gate-keeping at the primary care level leads to hospitals
managing almost 60% of PWCD. These inefficiencies contribute to
have one out of four families experiencing catastrophic expendi-
ture (>10% of household income) in ambulatory care alone. All
the preceding factors, plus poor referral and information systems,
negatively affect continuity and effectiveness of care, with a high
hospitalisation rate of 191.4/1000 per year in PWCD, pointing to
delays in receiving adequate care at the primary care level. The
geographical delimitation of the population of responsibility of the
public facilities in the KG Halli area is inappropriate; among the
private providers, the notion of a ‘population of responsibilityaˆ’ is
simply not taken into consideration. Contextual factors like rapid
urbanisation and internal migration pose additional challenges.
CONCLUSION The KG Halli LHS not only responds poorly to needs
of PWCD but also causes them considerable impoverishment.
Rising chronic disease burden provides an opportunity to re-
examine organisation and performance of health systems. A
structured analysis allows identification of the main obstacles to
overcome.
4.3-031
Chinese immigrants in a southern area of Madrid:
hospitalization pattern and comparison with other immigrant
groups
B. C. Jimenez, J. M. Ruiz-Giardin, A. M. Barrios, J. V. San Martin, N. Cabello,
E. Canalejo and J. Hinojosa
University Hospital Fuenlabrada, Madrid, Spain
BACKGROUND Chinese immigration to large cities in Spain has
increased in the last decades. It is believed that they use national
health care facilities less frequently and differently to other
immigrants. The aim of this study was to describe the pattern of
hospitalization among Chinese as compared to other immigrant
groups in a general hospital attending a large proportion of foreign
population.
METHODS Review of hospitalization of Chinese immigrants at the
University Hospital Fuenlabrada, Madrid, period January 2006–
June 2009. Description of patients¢ characteristics and hospitali-
zation pattern using variables included in the Minimum Basic Data
Set and the Diagnosis Related Groups (DRG) classification.
Comparison with Latin-American (LAm), African (A), and
European (E) immigrants.
RESULTS Chinese (159), LAm (1705), A (1931) and E (1022)
accounted for 4817 (8.7%) of all admissions. Average age: Chinese
30 years (LAm 33; A 34.1; E 35 all P < 0.01), 88% women (LAm
75%; A 78%; E 69% all P < 0.05). Departments: 79% obstetrics
(LAm 48%; A 52.6%; E 45.3% all P < 0.01), 4.4% general
surgery (LAm 10.9% P = 0.09; A 5.3% P = 0.6; E 7.4% P = 0.16)
4.4% internal medicine (LAm 14.54%; A 17.1%; E 18.8% all
P < 0.01) 3.1% gastroenterology (LAm 2.8%; A 2.6%; E 4.1% all
P > 0.5). Main DRG¢s: Vaginal delivery (VD) without complica-
tions (C) (40.9%), (VD) with (C) (27%), cesarean section without
(C) (6.1%), (VD) with sterilization (1.9%), disorders of pancreas
except malignancy (1.9%), gastrointestinal hemorrhage (1.3%),
kidney/urinary tract infection(1.3%). Mean length of stay
3.17 days (LAm 4.2; A 5.1; E 4.85 all P < 0.01)
CONCLUSIONS The hospitalization pattern of Chinese patients in our
setting differs from that of other major immigrant groups. They
are young women admitted to obstetric wards during labour,
resulting in vaginal deliveries and short lengths of stay. Admission
to internal medicine and general surgery is significantly less
frequent as compared to all groups and to LAm, respectively.
4.3-032
Sustaining community midwives for quality maternal
services: an experience from a project in a rural area of
Bangladesh
S. Hoque, M. Iqbal, S. M. A. Hanifi, A. Moula and A. Bhuiya
ICDDR, B-Centre for Health and Population Research, Dhaka, Bangladesh
INTRODUCTION Bangladesh has been a serious shortage of qualified
health workers at all levels. The shortage of nurses and midwifery
staff is particularly acute. In view of this shortage and huge
demand for services, informal providers emerged as the largest
group. In 1994 ICDDR, B initiated a community based primary
health care project in Chakaria, a remote rural area of Bangladesh
in an attempt to ensure quality services to the villagers.
MATERIAL AND METHODS The project involved in training of locally
recruited 13 females as community health workers for disseminate
health messages which they did till 1998. In 1998 to 2001 they
were trained as community midwives in five batches through a
residential course of 3 months. On the job training on midwifery
also continued by the project physician twice a month. The
community midwives provided services from seven village health
post established by the villagers 6 days a week, performed ANC,
home delivery and PNC, refer complicated cases to the physician
attending once a week at village health post and other public/
private providers. In January 2006 the community midwives were
released from ICDDR, B paid service with an arrangement that
ICDDR, B will only reimburse for safe delivery services they
provide to the women from lowest two asset quintiles. From 2009
ICDDR, B has discontinued reimbursement for the service
provided by the community midwives. Data from the Chakaria
Health and Demographic Surveillance System of 2005 and 2010
were used for comparing the performance of midwives.
RESULTS As of now, all midwives could sustain at their profession
without further support from the project. HDSS data shows the
performance of midwives remains same in 2010 compared to
2005.
CONCLUSION The most important factors that contributed in
sustaining midwives in their profession included community
involvement in the process, quality of training they had received
and services they provide, raising their profile and providing
professional and financial support by ICDDR, B, for an initial
period of time, continuous linkage with ICDDR, B physician for
consultation mostly through mobile phone, and clear vision of
making them sustainable from the beginning. In settings with acute
shortage of health manpower locally recruited females should be
trained to fill up the shortage of maternal service providers.
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